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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the distribution of an ink in 
a single line without irregularities when data is recorded in the 
single line through plural rounds of scan by discharging the ink 
through such plural rounds of scan in such a manner that ink dots 
are aligned at an equal interval in the single line. 
SOLUTION: In the method for coloring a color filter, the coloring 
process is performed by setting all discharged ink dots at an equal 
discharge interval while nozzles used for a first pass, a second 
pass and a third pass are shifted. Adjacent rows of pixels are 
colored differently, i.e., in R, G t B, from each other, and in this 
case, however each of the rows of pixels is entirely of a single 
color. Further/the ink discharge can be made different by 
changjng'the-diameter of the nozzle; In addition, the ink discharge . 
is regulated by two kinds of methods such as a shading correction 
method and a bit correction method and in the actual regulation, 
either of these methods is adopted. In the most cases, the 

shading correction method alone can sufficiently take care of the ink discharge regulation, while the 
correction method is not essential for the purpose. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The ink-jet record approach that it is the ink-jet record approach which records one Rhine on 
a recorded member by the scan of multiple times, making the ink regurgitation nozzle which records one 
Rhine change for every one scan using the ink-jet head which has two or more ink regurgitation nozzles, 
and the ink breathed out by the scan of said multiple times is among [ Rhine ] said one, and is 
characterized by to carry out the regurgitation of the ink so that it may stand in a line at equal spacing. 
[Claim 2] The ink jet record approach according to claim 1 characterized by said equal spacing being the 
distance which divided the scan lay length of said Rhine by the total of the ink which carries out the 
regurgitation by the scan of said multiple times. 

[Claim 3] The ink jet record approach according to claim 2 characterized by the total of said ink being 
the value which applied the number of regurgitation at the time of assuming that the whole of one Rhine 
is recorded with the nozzle which it uses each for one scan in the scan of multiple times, respectively, 
and divided the applied number of regurgitation by the count of a scan. 

[Claim 4] The number of ink regurgitation of one scan each in the scan of said multiple times is the ink 
jet record approach according to claim 3 characterized by being the value which divided the total of said 
ink by the count of a scan. 

[Claim 5] Said ink jet head is the ink jet record approach according to claim 1 which is the head which 
carries out the regurgitation of the ink using heat energy, and is characterized by having a heat energy 
generating object for generating the heat energy given to ink. 

[Claim 6] The ink jet record approach given in claim 1 characterized by breathing out ink to a color filter 
substrate, coloring each pixel train, and manufacturing a color filter by said ink jet head thru/or any 1 
term of 5. 

[Claim 7] It is the ink jet recording device which records one Rhine on a recorded member by the scan 
of multiple times while making the ink regurgitation nozzle which records one Rhine change for every 
one scan using the ink jet head which has two or more ink regurgitation nozzles. A scan means to make 
said ink jet head scan relatively to said recorded member, The ink jet recording device characterized by 
providing the control means which controls actuation of said scan means, and the ink regurgitation 
timing of said ink jet head so that the ink breathed out by the scan of said, multiple times may be.among. 
[ Rhine ] said one and may be located in. a line. at equal, spacing..: 

[Claim 8] The ink jet recording device according to claim 7 characterized by said equal spacing being the 
distance which divided the scan lay length of said Rhine by the total of the ink which carries out the 
regurgitation by the scan of said multiple times. 

[Claim 9] The ink jet recording device according to claim 8 characterized by the total of said ink being 
the value which applied the number of regurgitation at the time of assuming that the whole of one Rhine 
is colored with the nozzle which it uses each for one scan in the scan of multiple times, respectively, 
and divided the applied number of regurgitation by the count of a scan. 

[Claim 10] The number of ink regurgitation of one scan each in the scan of said multiple times is an ink 
jet recording device according to claim 9 characterized by being the value which divided the total of said 
ink by the count of a scan. 
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[Claim 11] Said ink jet head is an ink jet recording device according to claim 7 which is the head which 
carries out the regurgitation of the ink using heat energy, and is characterized by having a heat energy 
generating object for generating the heat energy given to ink. 

[Claim 12] An ink jet recording device given in claim 7 characterized by breathing out ink to a color filter 
substrate, coloring each pixel train, and manufacturing a color filter by said ink jet head thru/or any 1 
term of 1 1. 

[Claim 13] It is the color filter manufactured by coloring one pixel train on a substrate by the scan of 
multiple times, making the ink regurgitation nozzle which colors one pixel train change for every one 
scan using the ink jet head which has two or more ink regurgitation nozzles. The color filter with which 
the ink breathed out by the scan of said multiple times is in said one pixel train, and is characterized by 
having breathed out ink and being manufactured so that it may stand in a line at equal spacing. 
[Claim 14] It is the display equipped with the color filter manufactured by coloring one pixel train on a 
substrate by the scan of multiple times, making the ink regurgitation nozzle which colors one pixel train 
change for every one scan using the ink jet head which has two or more ink regurgitation nozzles. The 
display with which the ink breathed out by the scan of said multiple times is in said one pixel train, and is 
characterized by equipping one with the color filter which breathed out ink and was manufactured so 
that it might stand in a line at equal spacing, and the quantity of light adjustable means which makes the 
quantity of light adjustable. 

[Claim 15] The ink jet head which has two or more ink regurgitation nozzles is used. It is equipment 
equipped with the display which has the color filter manufactured by coloring one pixel train on a 
substrate by the scan of multiple times, making the ink regurgitation nozzle which colors one pixel train 
change for every one scan. The color filter with which it was in said one pixel train, and ink was breathed 
out and the ink breathed out by the scan of said multiple times was manufactured so that it might stand 
in a line at equal spacing, Equipment equipped with the display characterized by providing a picture 
signal supply means to supply a picture signal to the display which equips one with the quantity of light 
adjustable means which makes the quantity of light adjustable, and this display. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention breathes out ink towards a substrate by the ink jet head, and 
relates to equipment equipped with the ink jet record approach which records, a recording device, a 
color filter, a display, and this display. 
[0002] 

[Description of the Prior Art] In recent years, it is in a liquid crystal display and the inclination which the 
need of a color liquid crystal display especially increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, the cost cut 
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of a liquid crystal display is required, and the demand to the cost cut of a color filter with specific 
gravity high in cost is increasing especially. Although various approaches are tried in order to meet the 
above-mentioned demand from the former, satisfying the demand characteristics of a color filter, the 
method of still satisfying all demand characteristics is not established. Each approach is explained below. 
The 1st approach is a pigment-content powder method. This approach forms on a substrate the 
photopolymer layer which distributed the pigment, and obtains a monochromatic pattern by carrying out 
patterning of this. Furthermore, the color filter layer of R, G, and B is formed by repeating this process 3 
times. 

[0003] The 2nd approach is a staining technique. After a staining technique applies the water soluble 
polymer ingredient which is an ingredient for dyeing on a glass substrate and carries out patterning of 
this to a desired configuration according to a photolithography process, it obtains the pattern which was 
immersed in the dyeing bath in the obtained pattern, and was colored. The color filter layer of R..G, and 
B is formed by repeating this 3 times. There is an electrodeposition process as the 3rd approach. This 
approach is immersed in the electropainting liquid which carried out patterning of the transparent 
electrode on the substrate, and entered [ electrolytic solution / a pigment, resin, ], and electrodeposits 
the 1st color. This process is repeated 3 times, the color filter layer of R, G, and B is formed, and it 
calcinates at the end. 

[0004] There are print processes as the 4th approach. This approach makes the resin of a heat-curing 
mold distribute a pigment, and after it distinguishes R, G, and B by different color with by repeating 
printing 3 times, it forms a coloring layer by carrying out heat curing of the resin. Moreover, it is 
common to form a protective layer on a coloring layer also in which approach. 

[0005] The point common to these approaches is repeating the same process 3 times, in order to color 
three colors of R, G, and B, and becoming cost quantity. Moreover, it has the problem that the yield falls, 
so that there are many processes. Furthermore, in an electrodeposition process, since the pattern 
configuration which can be formed is limited, with the present technique, application is difficult for TFT. 
Moreover, since definition and smooth nature of print processes are bad, formation is difficult for the 
pattern of a fine pitch. 

[0006] The method of manufacturing a color filter using an ink jet method is indicated by JP,59-75205,A, 
JP,63-235901,A, or JP,1-217320,A in order to compensate these faults. These approaches inject the ink 
containing the coloring matter of three colors of R (red), G (green), and B (blue) on the substrate of light 
transmission nature by the ink jet method, dry each ink, and form the coloring image section. By such 
ink jet method, the large cost cut effectiveness can be acquired with simplification of a production 
process possible [ forming each pixel of R G, and B at once ], and large. 
[0007] 

[Problem(s) to be Solved by the Invention] When manufacturing a color filter with such an ink jet method, 
it is possible to color discharge and each pixel section each pixel for ink, scanning a color filter 
substrate top by the ink jet head which has two or more ink regurgitation nozzles. In this case, since it is 
in two or more ink. regurgitation nozzles with [ of ink discharge .quantity J a rose slightly; in having 
colored one pixel train with one nozzle, it has turned out that it will color with the nozzle from which ink 
discharge quantity differs, and color nonuniformity generates the pixel train of next doors between pixel 
trains. Therefore, in order to ease this color nonuniformity, a scan is divided into multiple times and it 
considers changing the nozzle used by each scan and coloring. However, if it does not examine how ink 
is distributed for every scan when coloring a pixel train by the scan of such multiple times, the place 
where the ink breathed out by each scan laps with several [ in a pixel train ] occurs, and there is a 
trouble that the relaxation effect of an irregular color is not fully obtained. 

[0008] Therefore, this invention is made in view of the technical problem mentioned above, and the 
purpose is offering the ink jet record approach and recording device which can distribute ink without 
nonuniformity in one line, when recording one line by the scan of multiple times. 

[0009] Moreover, other purposes of this invention are offering equipment equipped with the display and 
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display using the color filter and it which were manufactured using the above-mentioned record 

approach and the recording device. 

[0010] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above and to attain 
the purpose, the ink jet record approach concerning this invention It is the ink jet record approach which 
records one Rhine on a recorded member by the scan of multiple times while making the ink 
regurgitation nozzle which records one Rhine change for every one scan using the ink jet head which 
has two or more ink regurgitation nozzles. The ink breathed out by the scan of said multiple times is 
among [ Rhine ] said one, and is characterized by carrying out the regurgitation of the ink so that it may 
stand in a line at equal spacing. 

[0011] Moreover, in the ink jet record approach concerning this invention, it is characterized by said 
equal spacing being the distance which divided the scan lay length of said Rhine by the total of the ink 
which carries out the regurgitation by the scan of said multiple times. 

[0012] Moreover, in the ink jet record approach concerning this invention, it is characterized by the total 
of said ink being the value which applied the number of regurgitation at the time of assuming that the 
whole of one Rhine is recorded with the nozzle which it uses each for one scan in the scan of multiple 
times, respectively, and divided that applied number of regurgitation by the count of a scan. 
[0013] Moreover, in the ink jet record approach concerning this invention, the number of ink 
regurgitation of one scan each in the scan of said multiple times is characterized by being the value 
which divided the total of said ink by the count of a scan. 

[0014] Moreover, in the ink jet record approach concerning this invention, said ink jet head is a head 
which carries out the regurgitation of the ink using heat energy, and is characterized by having a heat 
energy generating object for generating the heat energy given to ink. 

[0015] Moreover, in the ink jet record approach concerning this invention, it is characterized by 
breathing out ink to a color filter substrate, coloring each pixel train, and manufacturing a color filter by 
said Inkjet head. 

[0016] Moreover, the ink jet recording device concerning this invention It is the ink jet recording device 
which records one Rhine on a recorded member by the scan of multiple times while making the ink 
regurgitation nozzle which records one Rhine change for every one scan using the ink jet head which 
has two or more ink regurgitation nozzles. A scan means to make said Inkjet head scan relatively to 
said recorded member, It is characterized by providing the control means which controls actuation of 
said scan means, and the ink regurgitation timing of said ink jet head so that the ink breathed out by the 
scan of said multiple times may be among [ Rhine ] said one and may be located in a line at equal 
spacing. 

[0017] Moreover, in the ink jet recording device concerning this invention, it is characterized by said 
equal spacing being the distance which divided the scan lay length of said Rhine by the total of the ink 
which carries out the regurgitation by the scan of said multiple times. 

[0018] Moreover, in the ink jet recording device; concerning this invention, it, is characterized by 1jie. tote 
of said ink being the value which applied the number of regurgitation at the time of assuming that the 
whole of one Rhine is colored with the nozzle which it uses each for one scan in the scan of multiple 
times, respectively, and divided that applied number of regurgitation by the count of a scan. 
[0019] Moreover, in the ink jet recording device concerning this invention, the number of ink 
regurgitation of one scan each in the scan of said multiple times is characterized by being the value 
which divided the total of said ink by the count of a scan. 

[0020] Moreover, in the ink jet recording apparatus concerning this invention, said ink jet head is a head 
which carries out the regurgitation of the ink using heat energy, and is characterized by having a heat 
energy generating object for generating the heat energy given to ink. 

[0021] Moreover, in the ink jet recording apparatus concerning this invention, it is characterized by 
breathing out ink to a color filter substrate, coloring each pixel train, and manufacturing a color filter by 
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said ink jet head. 

[0022] Moreover, the ink jet head which has two or more ink regurgitation nozzles is used for the color 
filter concerning this invention. It is the color filter manufactured by coloring one pixel train on a 
substrate by the scan of multiple times, making the ink regurgitation nozzle which colors one pixel train 
change for every one scan. The ink breathed out by the scan of said multiple times is in said one pixel 
train, and is characterized by having breathed out ink and being manufactured so that it may stand in a 
line at equal spacing. 

[0023] Moreover, the ink jet head which has two or more ink regurgitation nozzles is used for the 
indicating equipment concerning this invention. It is the display equipped with the color filter 
manufactured by coloring one pixel train on a substrate by the scan of multiple times, making the ink 
regurgitation nozzle which colors one pixel train change for every one scan. The ink breathed out by the 
scan of said multiple times is in said one pixel train, and is characterized by equipping one with the color 
filter which breathed out ink and was manufactured so that it might stand in a line at equal spacing, and 
the quantity of light adjustable means which makes the quantity of light adjustable. 
[0024] Moreover, equipment equipped with the display concerning this invention The ink jet head which 
has two or more ink regurgitation nozzles is used. It is equipment equipped with the display which has 
the color filter manufactured by coloring one pixel train on a substrate by the scan of multiple times, 
making the ink regurgitation nozzle which colors one pixel train change for every one scan. The color 
filter with which it was in said one pixel train, and ink was breathed out and the ink breathed out by the 
scan of said multiple times was manufactured so that it might stand in a line at equal spacing, It is 
characterized by providing the display which equips one with the quantity of light adjustable means 
which makes the quantity of light adjustable, and a picture signal supply means to supply a picture signal 
to this display. 
[0025] 

[Embodiment of the Invention] Hereafter, 1 suitable operation gestalt of this invention is explained to a 
detail with reference to an accompanying drawing. 

[0026] Drawing 1 is the schematic diagram showing the configuration of 1 operation gestalt of the 
manufacturing installation of a color filter. 

[0027] XYtheta stage where 51 had been arranged at the equipment stand and 52 has been arranged on 
a stand 51 in drawing 1 , The color filter substrate with which 53 was set on the XYtheta stage 52, the 
color filter with which 54 is formed on the color filter substrate 53, The head unit which 55 becomes 
from each ink jet head of R (red), G (green), and B (blue) which color a color filter 54, and head mount 
55a which supports them, The controller by which 58 controls actuation by the whole color filter 
manufacturing installation 90, the teaching pendant (personal computer) whose 59 is the display of a 
controller, and 60 show the keyboard which is the control unit of the teaching pendant 59. 
[0028] Drawing 2 is the block diagram of the control controller of the color filter manufacturing 
installation 90. The teaching pendant whose 59 is the I/O means of the control controller: 58, the display . 
as which.62 displays information, such as existence of the advance situation of manufacture and the 
abnormalities of a head, and 60 are control units (keyboard) which direct actuation of the color filter 
manufacturing installation 90 etc. 

[0029] The controller by which 58 controls actuation by the whole color filter manufacturing installation 
90, The interface with which 65 delivers data with the teaching pendant 59, ROM which has memorized 
the control program for CPU by which 66 controls the color filter manufacturing installation 90, and 67 
to operate CPU66, RAM 68 remembers production information etc. to be, the regurgitation control 
section by which 70 controls the regurgitation of the ink into each pixel of a color filter, It connects with 
a controller 58 and the stage control section by which 71 controls actuation of the XYtheta stage 52 of 
the color filter manufacturing installation 90, and 90 show the color filter manufacturing installation 
which operates according to the directions. 

[0030] Next, drawing 3 is drawing showing the structure of the ink jet head IJH used for the above- 
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mentioned color filter manufacturing installation 90. By drawing 1 , although three ink jet heads IJH are 
formed in the head unit 55 corresponding to three colors of R, G, and B, since these three heads are the 
same structures, respectively, they are shown in drawing 3 on behalf of one of these three heads. 
[0031] In drawing 3 , the outline configuration of the ink jet head IJH is carried out from the heater 
board 104 which is the substrate with which two or more heaters 102 for heating ink were formed, and 
the top plate 106 put on this heater board 104. Two or more deliveries 108 are formed in the top plate 
106, and the liquid route 110 of the shape of a tunnel which is open for free passage to this delivery 108 
is formed behind the delivery 108. Each liquid route 110 is isolated with the next liquid route by the 
septum 112. Each liquid route 110 is connected common to one liquid ink room 114 in that back, ink is 
supplied to the liquid ink room 1 14 through the ink feed hopper 116, and this ink is supplied to each 
liquid route 110 from the liquid ink room 114. 

[0032] Alignment of the heater board 104 and the top plate 106 is carried out, and they are assembled 
by condition like drawing 3 so that each heater 102 may come to the location corresponding to each 
liquid route 110. In drawing 3 , although only two heaters 102 are shown, the heater 102 is arranged one 
[ at a time ] corresponding to each liquid route 110. And in the condition of having been assembled like 
drawing 3 , if a predetermined driving pulse is supplied to a heater 102, the ink on a heater 102 boils and 
air bubbles are formed, and ink will be extruded by the cubical expansion of these air bubbles from a 
delivery 108, and it will be breathed out. Therefore, by controlling the magnitude of control, for example, 
power, for the driving pulse added to a heater 102, it is possible to adjust the magnitude of air bubbles 
and the volume of the ink breathed out from a delivery can be controlled free. 

[0033] Drawing 4 is drawing for explaining how changing the power applied to a heater in this way, and 
controlling the discharge quantity of ink. 

[0034] With this operation gestalt, in order to adjust the discharge quantity of ink, it is made as 
[ impress / to a heater 102 / two kinds of constant-voltage pulses ]. As it is indicated in drawing 4 as 
two pulses, they are a preheating pulse and the Maine heat pulse (only henceforth a heat pulse). A 
preheating pulse is the minimum pulse width t5 required in order to be a pulse for preceding actually 
carrying out the regurgitation of the ink, and warming ink to predetermined temperature and to carry out 
the regurgitation of the ink. It is set as the short value. Therefore, ink is not breathed out by this 
preheating pulse. A preheating pulse is added to a heater 102 by raising the initial temperature of ink 
even to fixed temperature for always making regularity ink discharge quantity when impressing a behind 
fixed heat pulse. Moreover, even when the temperature of ink is adjusted beforehand and the same heat 
pulse is impressed by adjusting the die length of a preheating pulse conversely, it is also possible to 
change the discharge quantity of ink. Moreover, it also has the work which brings forward the time 
standup of the ink regurgitation when impressing a heat pulse, and improves responsibility by warming 
ink in advance of impression of a heat pulse. 

[0035] On the other hand, a heat pulse is the minimum pulse width t5 required in order to be a pulse for 
making ink actually breathe out and to carry out the regurgitation of the above-mentioned ink. It is set 
up for a long time. Since the energy which a heater 102 generates is a thing proportional, to the width of 
face (impression time amount) of a heat pulse, it can adjust dispersion in the property of a heater 102 
by adjusting the width of face of this heat pulse. 

[0036] In addition, it becomes possible to adjust spacing of a preheating pulse and a heat pulse and to 
adjust the discharge quantity of ink also by controlling the diffusion condition of the heat by the 
preheating pulse. 

[0037] The discharge quantity of ink is possible also for controlling by adjusting the impression time 
amount of a preheating pulse and a heat pulse, and possible also by adjusting impression spacing of a 
preheating pulse and a heat pulse so that the above-mentioned explanation may show. Therefore, it 
becomes possible by adjusting impression spacing of the impression time amount and the preheating 
pulse of a preheating pulse and a heat pulse, and a heat pulse if needed to adjust the responsibility over 
the impression pulse of the discharge quantity of ink, or the regurgitation of ink free. 
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[0038] Next, adjustment of the discharge quantity of this ink is explained concretely. 
[0039] For example, the case where the discharge quantity of ink as shown in drawing 4 , when 
Deliveries (nozzle) 108a t 108b, and 108c add the same energy differs is explained. In detail, it shall be 
constant temperature, and when fixed energy is impressed, for the ink discharge quantity of nozzle 108a, 
the ink discharge quantity of 36pl(s) (pico liter) and nozzle 108b shall be [ the ink discharge quantity of 
40pl(s) and nozzle 108c ] 40pl(s), and the resistance of heater 102c corresponding to 200 ohms and 
nozzle 108c in the resistance of heater 102b corresponding to heater 102a corresponding to nozzle 
108a and nozzle 108b shall be 210ohms. And I want to double all the discharge quantity of each nozzle 
108a, 108b, and 108c with 40pl(s). 

[0040] Although what is necessary is just to adjust the width of face of a preheating pulse and a heat 
pulse in order to adjust the discharge quantity of each nozzle 108a, 108b, and 108c to the same amount, 
various things can be considered about the combination of the width of face of this preheating pulse and 
a heat pulse. Here, the amount of the energy generated by the heat pulse shall be set up so that it may 
become the same with three nozzles, and adjustment of discharge quantity shall be performed by 
adjusting the width of face of a preheating pulse. 

[0041] First, what is necessary is just to impress the electrical-potential-difference pulse of the same 
width of face as Heaters 102a and 102b, in order to make the same energy generated by the heat pulse, 
since the resistance of heater 102b of heater 102a and nozzle 108b of nozzle 108a is the same 200ohms. 
t5 which mentioned above the width of face of an electrical-potential-difference pulse here t3 [ long ] It 
sets up. On the other hand, Nozzles 108a and 108b are the width of face t1 of the preheating pulse of 
heater 102b in heater 102a, in order to make [ many ] discharge quantity of nozzle 108a, since the 
discharge quantity when adding the same energy differs from 36pl and 40pl(s). t2 [ long ] A preheating 
pulse is added. If it does in this way, the discharge quantity of Nozzles 108a and 108b can be arranged 
with the same 40pl(s). 

[0042] On the other hand, since the resistance of heater 102c of nozzle 108c is 210ohms higher than 
the resistance of other two heaters 102a and 102b, in order to generate the same energy as other two 
heaters from heater 102c, it needs to lengthen width of face of a heat pulse. Therefore, t3 which 
mentioned above the width of face of a heat pulse here t4 [ long] It has set up. Moreover, it is t1 that 
what is necessary is just to make it the same as heater 102b since the discharge quantity of the nozzles 
108b and 108c when adding fixed energy about the width of face of a preheating pulse is the same. The 
preheating pulse of width of face is added. 

[0043] The same quantity of ink can be made to breathe out from three nozzles 108a, 108b, and 108c 
from which the ink discharge quantity when adding resistance and fixed energy as mentioned above 
differs. Moreover, it is also possible to change the discharge quantity of ink intentionally by the same 
technique. In addition, a preheating pulse is used for decreasing with [ of the regurgitation for every 
nozzle ] a rose. 

[0044] Next, drawing 5 is drawing having shown the example of the production process of a color filter. 
[0045] In this operation gestalt* although a glass substrate: is generally used as a substrate 1,. if it has 
need properties, such as transparency as a color filter for liquid crystal, and a mechanical strength, it 
will not be limited to a glass substrate. 

[0046] Drawing 5 (a) shows the glass substrate 1 equipped with the black matrix 2 which are the light 
transmission section 7 and the protection-from-light section. First, the resin constituent which can 
harden with an optical exposure or an optical exposure, and heating on the substrate 1 with which the 
black matrix 2 was formed, and has ink receptiveness is applied, it prebakes if needed, and resin layer 3' 
is formed ( drawing 5 (b)). The methods of application, such as a spin coat, a roll coat, a bar coat, a 
spray coat, and a DIP coat, can be used for formation of resin layer 3\ and it is not especially limited to 
it. 

[0047] Next, part 5 1 (non-coloring part) which is made to harden a part of resin layer, and does not 
absorb ink by performing pattern exposure for the resin layer of the part shaded by the black matrix 2 
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beforehand using photo-mask 4' is formed ( drawing 5 (c)). Each color of R, G, and B is colored at once 
using an ink jet head after that ( drawing 5 (d)), and ink is dried if needed. 

[0048] What has opening for stiffening the protection-from-light part by the black matrix as photo-mask 
4' used in the case of pattern exposure is used. Under the present circumstances, in order to prevent 
the color omission of the coloring agent in the part which touches a black matrix, it is required to give 
comparatively much ink. Therefore, it is desirable to use the mask which has opening narrower than the 
width of face (protection from light) of a black matrix. 

[0049] As ink used for coloring, it is possible to use a color system or a pigment system as coloring 
matter, and liquefied ink and solid ink are usable. 

[0050] If it has ink receptiveness and can harden by one [ at least ] processing of an optical exposure 
and heating as a resin constituent which is used by this invention and which can be hardened, either will 
be usable and a cellulosic or its denaturation objects, such as for example, acrylic resin, an epoxy resin, 
silicon resin, hydroxypropylcellulose, hydroxyethyl cellulose, methyl cellulose, and a carboxymethyl 
cellulose, etc. will be mentioned as resin. 

[0051] In order for these resin to advance crosslinking reaction with light or light, and heat, it is also 
possible to use a photoinitiator (cross linking agent). As a photoinitiator, dichromate, a bis-azide 
compound, a radical system initiator, a cation system initiator, an anion system initiator, etc. are usable. 
Moreover, these photoinitiators can be mixed or it can also be used combining other sensitizers. 
Furthermore, it is also possible to use together photo-oxide generating agents, such as an onium salt, as 
a cross linking agent. In addition, in order to advance crosslinking reaction more, you may heat-treat 
after an optical exposure. 

[0052] The resin layer containing these constituents is very excellent in thermal resistance, a water 
resisting property, etc., and can bear enough the elevated temperature or washing process in a back 
process. 

[0053] As an ink jet method used by this invention, the bubble jet type which used the electric thermal- 
conversion object as an energy generation component, or the piezo jet type using a piezoelectric device 
is usable, and coloring area and a coloring pattern can be set as arbitration. 

[0054] Moreover, although this example shows the example by which the black matrix was formed on the 
substrate, even if formed on a resin layer after [ after a black matrix's forming the resin constituent 
layer which can be hardened ] coloring, there is especially no problem and the gestalt is not limited to 
this example. Moreover, although it is desirable to form a metal thin film by the spatter or vacuum 
evaporation© on a substrate, and to carry out patterning according to a FOTORISO process as the 
formation approach, it is not limited to this. 

[0055] Subsequently, only heat treatment performs optical exposure and heat treatment, and only an 
optical exposure stiffens the resin constituent which can be hardened ( drawing 5 (e)), and forms a 
protective layer 8 if needed ( drawing 5 (f) is carried out.). In addition, hin drawing nu shows luminous 
intensity and, in heat treatment, heat is applied instead of the light of hnu. It is usable, if it can form, 
using the 2nd resin constituent^ photo-curing type, a heat-curing type, or. light-and-heat concomitant 
use type as a protective layer 8, or it can form by vacuum evaporation© or the spatter using an 
inorganic material, it has the transparency at the time of considering as a color filter and a subsequent 
ITO formation process, an orientation film formation process, etc. can be borne enough. 
[0056] Moreover, although this example shows the example which forms a resin constituent on a 
substrate, direct ink may be given to a substrate as follows. 

[0057] That is, using an ink jet method, as R, G, and B ink bury the light transmission section between 
the black matrices which constitute the protection-from-light section exactly, they are given. This R 
and G, and B pattern may be formed in a form like the so-called casting. Moreover, it is desirable to be 
printed in the range with which each color ink does not lap on a black matrix. 

[0058] if hardening by grant of energy, such as light and heat, is possible for the ink used — a color 
system and a pigment system — either can be used and liquefied ink and solid ink are usable. It is 
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indispensable to contain the component which can be hardened in ink with the both sides of the 
component in which photo-curing is possible, the component which can be heat-hardened or light, and 
heat, and the resin of various marketing and a curing agent can be used as such a component, and it will 
not be restricted especially if problems, such as fixing, are not caused in ink. Specifically, acrylic resin, 
epoxy system resin, melamine resin, etc. are used suitably. 

[0059] Drawing 6 is the sectional view showing the basic configuration of the color liquid crystal display 
30 incorporating the above-mentioned color filter. 

[0060] Generally a color liquid crystal display sets the color filter substrate 1 and the opposite substrate 
21, is full, and is formed by enclosing the liquid crystal compound 18. Inside one substrate 21 of a liquid 
crystal display, TFT (Thin Film Transistor) (un-illustrating) and the transparent pixel electrode 20 are 
formed in the shape of a matrix. Moreover, inside another substrate 1, a color filter 54 is installed so 
that the color material of RGB may arrange in the location which counters a pixel electrode, and the 
transparent counterelectrode (common electrode) 16 is formed on it at the whole surface. The black 
matrix 2 is usually formed in the color filter substrate 1 side. Furthermore, the orientation film 19 is 
formed in the field of both substrates, and a liquid crystal molecule can be made to arrange in the fixed 
direction by carrying out rubbing processing of this. Moreover, polarizing plates 1 1 and 22 have pasted 
the outside of each glass substrate, and the gap (about 2-5 micrometers) of these glass substrates is 
filled up with the liquid crystal compound 18. Moreover, generally as a back light, the combination of a 
fluorescent lamp (un-illustrating) and a scattered plate (un-illustrating) is used, and the example at the 
time of applying such a liquid crystal display that displays by operating a liquid crystal compound as an 
optical shutter to which the permeability of back light light is changed to an information processor is 
explained with reference to drawing 7 thru/or drawing 9 . 

[0061] Drawing 7 is the block diagram showing the outline configuration at the time of applying the 
above-mentioned liquid crystal display to a word processor, a personal computer, facsimile apparatus, 
and the information processor that has a function as a reproducing unit. 

[0062] Among drawing, they are the control section which controls the whole equipment, and 1801 are 
equipped with CPUs and various I/O Ports, such as a microprocessor, and a control signal, a data signal, 
etc. are outputted to each part, or they are controlling by inputting the control signal and data signal 
from each part. 1802 is the display section and the image data read by various menus, document 
information, and the image reader 1807 is displayed on this display screen. 1803 is the transparent 
pressure-sensitive-type touch panel prepared on the display section 1802, and can perform the item 
input Sagitta label location input on the display section 1802 etc. by pressing the front face with a finger 
etc. 

[0063] It is FM (Frequency Modulation) sound-source section, and 1804 memorizes the music 
information created by the music editor etc. as digital data to the memory section 1810 or external 
storage 1812, it is read from these memory etc. and performs FM modulation. The electrical signal from 
the FM sound section 1804 is changed into audible sound by the loudspeaker section 1805. The printer 
section 1 806 is used as a printing terminal, of a: word processor, a personal computer, facsimile 
apparatus, and a reproducing unit. 

[0064] 1807 is the image reader section which reads manuscript data in photoelectricity and inputs them, 
is prepared into the conveyance path of a manuscript and performs read of the other various 
manuscripts of a facsimile manuscript or a copy manuscript. 

[0065] 1808 is the transceiver section of facsimile transmission of the manuscript data read in the 
image reader section 1807, and the facsimile (FAX) which receives and decodes the sent facsimile signal, 
and has an interface function with the exterior. 1809 is the telephone section which has various 
telephone functions, such as a usual telephone function, a usual answering machine function, etc. 
[0066] 1810 is ROM which memorizes a system program, a manager program other application programs, 
etc. a character font, a dictionary, etc., the application program loaded from external storage 1812, 
document information, and the memory section which contains a Video RAM etc. further. 
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[0067] 1811 is the keyboard section which inputs document information, various commands, etc. 
[0068] 1812 is the external storage which uses a floppy disk, a hard disk, etc. as a storage, and the 
application program of document information, music or speech information, and a user etc. is stored in 
this external storage 1812. 

[0069] Drawing 8 is the typical general-view Fig. of the information processor shown in drawing 7 . 
[0070] Among drawing, 1901 are a flat-panel display using the above-mentioned liquid crystal display, 
and display various menus, graphic form information, document information, etc. On this display 1901, 
the front face of a touch panel 1803 can perform a coordinate input and an item assignment input by 
pressing with a finger etc. 1902 is a hand set currently used when equipment functions as telephone. It 
connects with the body through the code removable, and a keyboard 1903 can perform various 
document functions and various data inputs. Moreover, various function key 1904 grades are prepared in 
this keyboard 1903. 1905 is insertion opening of the floppy disk to external storage 1812. 
[0071] The manuscript which 1906 is the form installation section which lays the manuscript read in the 
image reader section 1807, and was read is discharged from an equipment posterior part. Moreover, in 
facsimile reception etc., it is printed from an ink jet printer 1907. 

[0072] When functioning considering the above-mentioned information processor as a personal 
computer or a word processor, the various information inputted from the keyboard section 181 1 is 
processed by the control section 1801 according to a predetermined program, and is outputted to the 
printer section 1806 as an image. 

[0073] When functioning as a receiver of facsimile apparatus, according to a predetermined program, 
reception of the facsimile information inputted from the FAX transceiver section 1808 through the 
communication line is carried out by the control section 1801, and it is outputted to the printer section 
1806 as a receiving image. 

[0074] Moreover, when functioning as a reproducing unit, a manuscript is read and the read manuscript 
data are outputted to the printer section 1806 by the image reader section 1807 as a copy image 
through a control section 1801. In addition, when functioning as a receiver of facsimile apparatus, the 
manuscript data read by the image reader section 1807 are transmitted to a communication line through 
the FAX transceiver section 1808, after transmitting processing is carried out by the control section 
1801 according to a predetermined program. 

[0075] In addition, it becomes possible [ the information processor mentioned above is good also as one 
apparatus which built the ink jet printer in the body, as shown in drawing 9 , and ] in this case to raise 
portable nature more. In this drawing, a corresponding sign is given to the part which has the same 
function as drawing 8 . 

[0076] Next, the two typical approaches of mitigating the concentration nonuniformity of each pixel of a 
color filter are explained. 

[0077] Drawing 10 thru/or drawing 12 are drawings having shown how (it is called bit amendment below) 
to amend the difference of the ink discharge quantity between each nozzle of the ink jet head IJH which 
has two or more ink regurgitation, nozzles.. 

[0078] First, the ink which is made to breathe out ink on a predetermined substrate from the nozzle 1 
which is the ink jet head IJH, for example, three nozzles, a nozzle 2, and a nozzle 3 as shown in drawing 
10 , and is breathed out from each nozzle measures the magnitude or concentration of an ink dot 
formed on Substrate P, and measures the ink discharge quantity from each nozzle. At this time, the heat 
pulse (refer to drawing 4 ) added to the heater of each nozzle is made into constant width, and as 
already explained, the width of face of a preheating pulse (refer to drawing 4 ) is changed. The curve 
which shows preheating pulse width (shown in drawing 1 1 as heating time) as this shows to drawing 11 , 
and the relation of ink discharge quantity is obtained. Here, supposing he wants to unify all the ink 
discharge quantity from each nozzle into 20ng(s), the curve shown in drawing 1 1 shows that the width of 
face of the preheating pulse added to a nozzle 1 is 0.75 microseconds with 0.5 microseconds and a 
nozzle 3 with 1.0 microseconds and a nozzle 2. Therefore, by adding the preheating pulse of such width 
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of face to the heater of each nozzle, as shown in drawing 12 f all the ink discharge quantity from each 
nozzle can be arranged with 20ng(s). Thus, it calls it bit amendment to amend the ink discharge quantity 
from each nozzle. With this operation gestalt, the width of face of a preheating pulse was changed to 
four steps, for example, and about 30% of amendment width of face is realized. Moreover, the resolution 
of amendment is 2 - 3%. 

[0079] Next, drawing 13 thru/or drawing 15 are drawings showing how (it is called a shading 
compensation below) to amend the concentration nonuniformity of the scanning direction of an ink jet 
head by adjusting the ink regurgitation consistency from each ink regurgitation nozzle. 
[0080] For example, as shown in drawing 13 , when it is based on the ink discharge quantity of the 
nozzle 3 of an Inkjet head, the ink discharge quantity of a nozzle 1 presupposes that the ink discharge 
quantity of a nozzle 2 was +20% -10%. Making the ink jet head IJH scan at this time, as shown in drawing 
14 , a heat pulse is added to the heater of a nozzle 1 by a unit of 1 time at 9 times of a reference clock, 
a heat pulse is added to the heater of a nozzle 2 by a unit of 1 time at 12 times of a reference clock, 
and a heat pulse is added to the heater of a nozzle 3 by a unit of 1 time at 10 times of a reference clock. 
By doing in this way, as the number of ink regurgitation of a scanning direction is changed for every 
nozzle and shown in drawing 15 , the ink consistency of the scanning direction in the pixel of a color 
filter can be made regularity, and the concentration nonuniformity which is each pixel can be prevented. 
Thus, it calls it a shading compensation to amend the ink regurgitation consistency of a scanning 
direction. 

[0081] Next, in this operation gestalt, the already described appearance is equipped with the head unit 
55 possible [ adjustment of the rotation include angle in a horizontal plane ] free [ attachment and 
detachment ] to the color filter manufacturing installation. And the adjusting device in which adjustment 
of each ink jet head of R, G, and B in the head unit 55 was prepared by another object in the color filter 
manufacturing installation 90 performs, the color filter manufacturing installation 90 is equipped with the 
head unit 55 adjusted with this adjusting device, and only the rotation include angle within a horizontal 
plane is adjusted. Coloring of a color filter can be immediately started only by equipping the color filter 
manufacturing installation 90 with the head unit 55, and performing easy adjustment by this, without 
performing other tuning. Thus, since the time amount stopped for adjustment of the color filter 
manufacturing installation 90 of a head becomes unnecessary while being able to prevent generating of a 
contaminant as compared with the case where adjustment of a head is performed in the condition 
[ having equipped the color filter manufacturing installation 90 ] by performing adjustment of the head 
unit 55 with the adjusting device which was able to be formed independently, the operating ratio of 
equipment can be raised. 

[0082] Although the adjusting device for adjusting the head unit 55 is explained hereafter, the structure 
of the head unit 55 is explained before that. 

[0083] Two or more head units 55 of this operation gestalt consist of head mount 55a in support of 
them using the multi-nozzle type ink jet head with two or more nozzles. 

[0084] Head mount 55a has the device in which whenever [ two or more settings-angles / ofa head ] is 
changed into coincidence, and the device in which a location can be adjusted according to a head 
individual in the direction of vertical scanning. 

[0085] When coloring the pixel of a color filter by the ink jet method, fundamentally, using the multi- 
nozzle head which has two or more nozzles at fixed spacing (pitch), it is colored a main scanning 
direction using the nozzle suitable for a pixel pitch, then, a head or a substrate is moved in the direction 
of vertical scanning, and coloring ofa main scanning direction is repeated continuously. 
[0086] Since the pitch of a nozzle is finer than the pitch which is a pixel in the case of the ink jet head 
of the multi-nozzle of this operation gestalt, it will color using the nozzle set several. Moreover, when 
the multiple of the pitch of a pixel and the pitch of a nozzle does not suit, it is not perpendicular to a 
main scanning direction in the include angle of an ink jet head, and it sets so that a certain include angle 
may be given and it may double with the pitch of a pixel. 
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[0087] Under the present circumstances, it becomes possible to double efficiently a pixel pitch and the 
pitch of the use nozzle of an ink jet head by establishing the device in which coincidence is made to 
rotate two or more heads with the same nozzle pitch, and the device which tunes the include angle of 
this head finely. 

[0088] Moreover, it becomes possible to double the nozzle location of two or more heads with the 
location of a request of the pixel of a color filter by establishing the device which can move slightly the 
ink jet head according to each in the direction of vertical scanning. 

r0089] Drawing 16 is the perspective view having shown the internal configuration of head mount 55a, 
and drawing 17 is the top view which looked at drawing 16 from the bottom. 

[0090] In drawing 16 and drawing 17 , 204a, 204b, and 204c are the ink jet heads of a multi-nozzle, 
respectively, and can usually equip now with three ink jet heads, head for R (red) 204a, head for G 
(green) 204b, and head 204c for B (blue). 205 is a nozzle (since a nozzle is in the inferior surface of 
tongue of an ink jet head, although it is not visible, by drawing 17 , the expedient upper continuous line 
of explanation has shown in practice), and two or more nozzles are located in a line with the longitudinal 
direction of a head in the same pitch. The ink jet heads 204a, 204b, and 204c are supported by Holders 
208a, 208b, and 208c in the end section, respectively, and these holders are supported rotatable in the 
horizontal plane to head mount 55a centering on the revolving shafts 206a, 206b, and 206c fixed to head 
mount 55a. Moreover, the ink jet heads 204a, 204b, and 204c are supported by Holders 210a, 210b, and 
210c in the other end, and these holders are supported rotatable in the horizontal plane centering on 
revolving shafts 212a, 212b, and 212c to the slide member 214. In addition, revolving shafts 212a, 212b, 
and 212c consist of a deflection axis, and are made as [ make / Holders 210a, 210b and 210c / to move 
slightly in the direction of arrow-head I to the slide member 214 ] by rotating the slitting section 
212a1,212b1,212c1 (only 212c1 un-illustrating) of the head. Thereby, the rotation include angle of each 
ink jet heads 204a, 204b, and 204c can be tuned finely independently, respectively. The slide member 
214 is supported movable in the direction of X, and the direction of Y to head mount 55a, and is 
energized in the direction of arrow-head A with the spring 216. The tangent screw 218 is formed in the 
spring 216 of head mount 55a, and the location of the opposite side, and the slide member 216 is moved 
in the direction of X by rotating this tangent screw 218. Only the include angle theta of arbitration (as 
opposed to a Y-axis) can be leaned to coincidence by this to the location which shows three ink jet 
heads 204a, 204b, and 204c to drawing 1 7 with a broken line, and the inclination to a scanning direction 
is adjusted. Moreover, the angle of inclination of each head can be finely tuned independently by rotating 
deflection axes 212a, 212b, and 212c, respectively. Moreover, in Holders 210a and 210b and 210c, 
compression springs 220a, 220b, and 220c are formed, and the ink jet heads 204a, 204b, and 204c are 
energized in the direction of drawing Nakamigi. On the other hand, compression springs 220a, 220b, and 
220c are countered, tangent screws 222a, 222b, and 222c are formed in Holders 208a, 208b, and 208c, 
and each ink jet head can be justified in the direction (the direction of vertical scanning) of arrow-head 
B by rotating this tangent screw. 

[0091] In addition, if you set head mount 55a in an acljusting device so that the straight line which, 
connects the revolving shafts 206a, 206b, and 206c of each head to a main scanning direction X may 
become in the same direction, it is convenient at the time of adjustment. 

[0092] At the time of adjustment of an actual head, coincidence is made to rotate two or more heads 
centering on the head revolving shafts 206a, 206b, and 206c, and the include angle theta of a head is 
adjusted so that the pitch of a desired nozzle (nozzle for coloring) and the pitch of a pixel may be 
doubled. Moreover, deflection axes 212a, 212b, and 212c are rotated, and the minute gap of whenever 
[ angular relation / of each head ] is adjusted. If a nozzle pitch is set to a (micrometer) and a pixel pitch 
is set to b (micrometer) at this time, only the include angle theta which fills b=na-costheta (however, n 
positive integer) will lean a head. Next, the fine-tuning screws 222a, 222b, and 222c are adjusted, and 
the location of a nozzle is doubled with the location of each pixel pattern of R, G, and beta. 
[0093] Next, drawing 18 is the top view showing the configuration of the adjusting device 300 for 
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adjusting the head unit 55 f and drawing 1 9 is the side elevation which looked at drawing 18 from the 
right. 

[0094] In drawing 18 and drawing 19 , the X slide guide 306 prolonged in the direction of X is laid on the 
non-illustrated pedestal On the X slide guide 306, the Y slide guide 308 prolonged in the direction of Y 
is supported free [ a slide ] in the direction of X, and the slide drive of the Y slide guide 308 is carried 
out in the direction of X on the X slide guide 306 by the non-illustrated drive. The table 304 which laid 
the glass substrate 302 with which ink is breathed out for head adjustment on the Y slide guide 308 is 
supported free [ a slide in the direction of Y ]. The slide drive of the table 302 is carried out in the 
direction of Y on the Y slide guide 308 by the non-illustrated drive. As a result, the migration drive of a 
table 304 302, i.e., the glass substrate, will be carried out two-dimensional in the XY direction to a non- 
illustrated pedestal. 

[0095] Moreover, above a table 304, as shown in drawing 1 9 , the head unit 55 is arranged, where the 
head support stanchion 312 of an adjusting device 300 is equipped. Moreover, the line sensor camera 
310 for reading the ink dot drawn by the glass substrate 302 is arranged in the side of the head unit 55. 
[0096] In addition, on extension of the X slide guide 306, the recovery unit 314 for attracting ink from 
each ink regurgitation nozzle of the ink jet heads 204a, 204b, and 204c, and aiming at recovery of the 
poor regurgitation of a nozzle is arranged. 

[0097] The adjustment procedure of the head unit 55 in the adjusting device constituted as mentioned 
above is explained below. 

[0098] Drawing 20 is a flow chart which shows the overall flow of the adjustment procedure of a head 
unit. With reference to this flow chart, it explains that overall the adjustment procedure of a head unit 
flows, and mentions later about contents with each detailed step. 

[0099] The head support stanchion 312 of an adjusting device 300 is equipped with the ink jet head unit 
55 which incorporated two or more heads which ended, such as defect sorting as a head simple 
substance, and precision adjustment, first (step S1). 

[0100] Next, driver voltage of each head included in the head unit is adjusted (K value adjustment). This 
adjustment is enlarging the electrical potential difference of Vop of drawing 4 gradually, making the 
regurgitation perform, and performing a setup of the constant twice of the threshold voltage which 
starts the regurgitation. In this experiment, although there was individual difference, it was set as 
Abbreviation 24V-26V (step S2). 

[0101] Next, aging actuation for losing the initial unstable region of the regurgitation of each head is 
performed fixed time to this head unit. In this experiment, the regurgitation of 6x106 shots was 
performed about all nozzles (step S3). 

[0102] Next, the pattern for include-angle adjustment of each head and relative-position adjustment is 
drawn on a glass substrate 302 by each heads 204a, 204b, and 204c of the head unit 55 (step S4), and 
whenever [ angle-of-inclination / of each head ], and adjustment of a relative position are performed 
based on the data obtained from the pattern which read and read the pattern with the line sensor 
camera 31 0 (step S 5). 

[0103] Next, a pattern for each head to detect the ink discharge quantity of each nozzle of a head on a 
glass substrate 302 is drawn, the pattern is read with the line sensor camera 310, and the ink discharge 
quantity of each nozzle is detected from the concentration of the pattern (step S6). 

[0104] When a difference is in ink discharge quantity for every nozzle at this time, in order to double the 
concentration of the drawing pattern when drawing for every nozzle, the data for performing the data of 
the regurgitation consistency of ink, i.e., the shading compensation mentioned above, are created for 
every nozzle. And it draws by performing a shading compensation based on the created shading 
compensation data, and the concentration difference (it corresponds to the ink regurgitation total 
amount per unit length of a scanning direction) of a drawing pattern is checked (step S7). 
[0105] Next, extent of change of the ink discharge quantity for every nozzle at the time of changing the 
die length of the preheating pulse added to the heater of each nozzle (the technique of the bit 
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amendment mentioned above being used) is measured (step S8). 

[0106] Next, from the data of the ink discharge quantity of each nozzle for which it asked at step S6, 
and the data of change of the ink discharge quantity to the die length of the preheating pulse searched 
for at step S8, if the preheating pulse of the die length of which is added to the heater of each nozzle, 
the data whether the discharge quantity of each nozzle becomes the same will be created. And it draws 
by performing a shading compensation and bit amendment based on the shading compensation data 
created at step S7, and the bit amendment data created now, and the concentration difference (it 
corresponds to the ink regurgitation total amount per unit length of a scanning direction) of a drawing 
pattern is checked (step S9). 

[0107] Next, even if it performs a shading compensation and bit amendment by step S9, when a 
concentration difference is still in the drawing pattern for every nozzle, as one pixel is colored by the 
scan of multiple times (it is called a multi-pass below), actuation which changes the nozzle used for 
every one scan each is performed. For example, when completing coloring of one pixel train by three 
scans, the nozzle used for every one scan of using the 3rd nozzle by the 2nd nozzle and the 3rd scan by 
the 1st nozzle and the 2nd scan at the 1st scan is changed like. In this case, by the 1st time, the 2nd 
time, and each 3rd scan, if the nozzle of what position is used, simulation whether the concentration 
difference for every pixel train decreases most will be performed. In step S10, this simulation is 
performed and the data the nozzle of what position to use in each scan are created. In addition, either 
may be performed although two kinds of approaches, a shading compensation and bit amendment, were 
described as the adjustment approach of discharge quantity above. Especially the thing (step S8 and 
step S9 in drawing 20 ) for which it can fully amend only by the shading compensation in many cases, 
and bit amendment is performed is not indispensable. 

[0108] When actually coloring a color filter finally based on the data obtained at above-mentioned step 
S7 thru/or above-mentioned step S10, the data for mass production which specify what kind of pattern 
is made to perform the ink regurgitation using which nozzle are created (step S11). Moreover, it is also 
possible not to perform bit amendment, as already stated, but to fix the heat pulse added to the heater 
of each nozzle, and to create amount calculation data. 

[0109] In addition, the above-mentioned simulation count and control of adjustment actuation of a head 
are performed by the control unit 330. 

[01 10] Adjustment actuation of the head unit 55 is ended by the above. 

[01 11] Next, the detailed operating procedure in each step of the flow chart shown in drawing 20 is 
explained. 

[01 12] In step S4 of drawing 20 , first, the tangent screw 218 of the head unit 55 is rotated, and each 
heads 204a, 204b, and 204c of R, G, and B are leaned so that the pitch of a nozzle may carry out outline 
coincidence at the pixel pitch of a color filter. In this operation gestalt, the pitch between pixel trains is 
264 micrometers, for example. Next, making the X slide guide 306 drive, moving a stage 304 in the 
direction of X, and making the head unit 55 scan relatively [ direction / of X ] to a glass substrate 302, it 
is each nozzle of each, heads 204a; 204b, and 204c t for example, every five ink dots are drawn on a glass 
substrate 302 in 400-micrometer pitch to a scanning direction, respectively. Drawing having shown this 
drawing pattern is drawing 21 . 

[01 13] Next, the above-mentioned drawing pattern is read, making the Y slide guide 308 drive, moving a 
stage 304 in the direction of Y, and making the line sensor camera 310 scan relatively [ direction / of 
Y ] to a glass substrate 302. The image processing of the read drawing pattern is carried out, and it asks 
for the center-of-gravity location of each ink dot, and asks for the straight lines 11-15 which pass along 
those abbreviation centers of gravity by the least square approximation. And the angles theta1-theta5 
of those straight lines 11-15 and Y-axes to make are searched for, those averages are taken, and it is 
referred to as angle thetaa of each heads 204a, 204b, and 204c and a Y-axis to make, thetab, and 
thetac. Moreover, the relative distances db and dc of the direction of Y of the nozzle of each head are 
found from the straight line passing through the center of gravity of each dot located in a line in the 

- 16- 



direction of X. 

[0114] Next, in step S5, the deflection axes 212a, 212b, and 212c for include-angle fine tuning of each 
head are rotated, and it tunes finely so that thetaa and thetab for which it asked by the above- 
mentioned step S4 t and thetac may become a desired include angle. Moreover, the fine-tuning screws 
222a, 222b, and 222c of the direction of vertical scanning of each head are rotated, and the location of 
each head is finely tuned so that the relative distances db and dc of the direction of Y of each head 
may turn into a desired distance. By the above, include-angle adjustment and justification of each head 
are completed. 

[01 15] next, the measurement with the rose of the discharge quantity for every nozzle in the flow chart 
of drawing 20 — a law — it is the flow chart of drawing 22 which showed the detailed contents of the 
procedure (step S6). 

[01 16] First, making the head unit 55 scan relatively [ direction / of X ] to a glass substrate 302, ink is 
made to breathe out from each nozzle of each head, and the Rhine pattern with a die length [ as shown 
in drawing 23 ] of about 50mm is made to draw. At this time, the preheating pulse and heat pulse of the 
same pattern are altogether impressed to the heater of each nozzle, and let bit amendment be a 
midpoint (bit amendment 8) (step S12). 

[0117] Next, the concentration of each Rhine pattern which drew at step S10 is measured, making the 
line sensor camera 310 scan relatively [ direction / of Y ] to a glass substrate 302 (step S13). 
[0118] Next, the ink discharge quantity of each nozzle is calculated from the concentration of each 
Rhine pattern for which it asked at step S13 (step S14). Data with the rose of the ink discharge quantity 
of each nozzle will be obtained by the above. 

[01 19] In addition, the concrete method of calculating the discharge quantity of ink from the 
concentration of the Rhine pattern as mentioned above is explained here. 

[0120] First, the concentration of the Rhine pattern which drew like drawing 23 is measured with the line 
sensor camera 310. Since the Rhine pattern serves as width of face of about 70 micrometers in this 
operation gestalt at this time, the addition value of the concentration of the range of about **40 
micrometers is measured from the center-of-gravity location of the direction of Y of the Rhine pattern. 
[0121] Next, the calibration curve which serves as criteria which measure the ink discharge quantity per 
[ which was breathed out under the conditions of arbitration ] time from the nozzle of the arbitration of 
an ink jet head is searched for. In addition, although the ink discharge quantity per time usually points 
out the amount of one drop of ink, since ink may not become guttate depending on the case, it is made 
an expression called the ink discharge quantity per time here, without expressing as one drop. 
[0122] First, the discharge quantity of at least two or more nozzles from which 1 time of the discharge 
quantity under fixed conditions differs if possible as first activity among two or more nozzles of the ink 
jet head which is going to measure discharge quantity is calculated with the weight method or the 
extinction method. 

[0123] With this operation gestalt, the discharge quantity per time of four nozzles from which the 
discharge quantity under fixed conditions differs was beforehand calculated using the weight method. 
[0124] Next, from four nozzles with which did in this way and the discharge quantity per time was 
proved that they are, ink is made to breathe out under the same conditions as the time of calculating 
discharge quantity, and the concentration of the ink dot which these ink forms on a glass substrate 302 
is measured. By performing such measurement, the discharge quantity of the ink in four nozzles and the 
concentration of the ink dot which the ink forms will be called for in the condition corresponding to 1 to 
1. In addition, the concentration data of an ink dot which four nozzles make sampled 50 dots which drew, 
and asked for them by the average. The standard deviation of the concentration data in that case was 
less than 5% to the average. 

[0125] Drawing 24 plots on a graph the relation of the concentration of 1 time of the discharge quantity 
of ink, and the ink dot which the ink forms on a glass substrate 302 about the four above-mentioned 
nozzles. What was shown by the black dot in drawing 24 is the point which shows the ink discharge 
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quantity and ink dot concentration of four nozzles. When this drawing is seen, it turns out that there are 
four points on an abbreviation straight line. Therefore, if the straight line which passes along these four 
points is drawn, the concentration of the ink dot to the discharge quantity of arbitration will be uniquely 
called for as a point on this straight line. This straight line will be called a calibration curve. 
[0126] In addition, this calibration curve just plots at least two points on a graph, in order to search for a 
calibration curve, since it is expressed in a straight line. Therefore, even if it does not use four different 
nozzles as mentioned above, it is also possible for using at least two nozzles to search for a calibration 
curve. However, with this operation gestalt, in order to use the data of the ink discharge quantity by the 
gravimetric method or the extinction method when searching for a calibration curve, the precision of 
each measuring method influences the discharge quantity measuring accuracy in this operation gestalt 
as it is. Therefore, it is thought that asking using three or more nozzles is more desirable as for a 
calibration curve. Moreover, whenever a calibration curve changes the ink to be used, it cannot be 
overemphasized that it is necessary to ask again. 

[0127] Next, the ink discharge quantity per time from one nozzle corresponding to the concentration of 
the Rhine pattern is calculated from the concentration of the Rhine pattern already called for, and the 
above-mentioned calibration curve. In addition, the discharge quantity of the ink for which it is going to 
ask at this process is the discharge quantity per time from one nozzle, and although it is not the 
discharge quantity of two or more ink like the Rhine pattern, it is experimentally checked by the 
invention-in-this-application person etc. that there is almost no effect in the accuracy of measurement 
of discharge quantity even if it uses the concentration of the Rhine pattern, although the discharge 
quantity of the ink per time is calculated. 

[0128] The ink discharge quantity per time from each nozzle of each heads 204a, 204b, and 204c is 
calculated as mentioned above, and it can measure with [ of the ink discharge quantity of each nozzle ] 
a rose. 

[0129] Next, when a concentration difference is in each Rhine of the Rhine pattern, in step S7 of 
drawing 20 , the shading compensation mentioned above is performed and concentration nonuniformity 
is canceled by changing the regurgitation consistency of ink for every nozzle. Those data to change the 
ink regurgitation consistency of each nozzle how based on the variation in the discharge quantity of 
each nozzle are created. This ink regurgitation consistency is determined so that the total amount of 
the ink which reaches per unit length of a scanning direction (the direction of X) may become fixed with 
each nozzle. That is, 1 time of ink discharge quantity makes [ many ] the ink regurgitation consistency 
to a scanning direction with few nozzles, and lessens the ink regurgitation consistency to a scanning 
direction with a nozzle with much 1 time of ink discharge quantity. Thus, based on the obtained data, a 
shading compensation is performed, on a glass substrate 302, the Rhine pattern of drawing 23 is drawn 
and the line sensor camera 310 detects the concentration of the Rhine pattern again. 
[0130] With this detected concentration, when amendment is still more nearly required, bit amendment 
is performed. It is the flow chart of drawing 25 which showed the detailed contents of the bit 
amendment' measure-^of-information: procedure (step S8) in the. flow, chart of drawing 20 . 
[0131] With this operation gestalt, in order to perform bit amendment, the width of face of a preheating 
pulse is changed to 16 steps (bit amendments 0-15). And this bit amendment measure of information is 
for the discharge quantity of ink to acquire the information which changes, for every nozzle, when 16 
steps of inside changes one step of width of face of a preheating pulse. 

[0132] First, about the case of the bit amendment 8, since the Rhine pattern already shown in drawing 
23 in the front step S6 is drawn, in step S15, it is in the condition (bit amendment 0) which shortened 
width of face of a preheating pulse most, and the Rhine pattern shown in drawing 23 is drawn here. 
[0133] Next, the Rhine pattern which shows the width of face of a preheating pulse again to drawing 23 
in the condition (bit amendment 15) of having lengthened to the greatest die length to the 16th step is 
drawn (step S16). Thus, if it draws making bit correction value increase, since the discharge quantity of 
ink increases, the concentration of the Rhine pattern becomes deep gradually. 
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[0134] Next, the line sensor camera 310 is made to scan to a glass substrate 302, and the 
concentration of the Rhine pattern in the bit amendment 0, the concentration of the Rhine pattern in 
the bit amendment 8, and the concentration of the Rhine pattern in the bit amendment 15 are read, 
respectively (step S17). And based on the calibration curve which mentioned above the ink discharge 
quantity of each nozzle the case of the bit amendment 0, the case of the bit amendment 8, and in the 
bit amendment 15, it asks from this concentration information. 

[0135] Thereby, since the situation of change of the discharge quantity to the phase of bit amendment 
is called for about three points, the bit amendment 0, the bit amendment 8, and the bit amendment 15, it 
asks for the curve which passes along these three points for every nozzle with the least square method. 
Thus, if based on the called-for curve, change of the discharge quantity to one step of change of bit 
amendment will be called for for every nozzle (step S18). That is, if are based on this curve, the how 
many steps of the bit correction value of each nozzle will be put in another way and width of face of a 
preheating pulse will be made into the die length of which, it is turned out whether the ink discharge 
quantity of each nozzle becomes the same. 

[0136] Next, in step S9 of drawing 20 , while performing a shading compensation based on the already 
obtained data, bit amendment is performed based on the data about the above-mentioned bit 
amendment, and the Rhine pattern shown in drawing 23 is drawn again. And the concentration of this 
Rhine pattern is again measured with the line sensor camera 310. In this phase, the concentration of 
each Rhine of the Rhine pattern must be abbreviation regularity. 

[0137] When only a shading compensation performs multi-pass drawing in order to remove the effect of 
random fluctuation of discharge quantity after performing the both sides of a shading compensation and 
bit amendment, in drawing of the multi-pass mentioned above, the nozzle which colors each the pixel of 
one train of a scanning direction every one scan (one pass) is changed. At step S10 of drawing 20 , the 
data of the combination of the nozzle the nozzle of what position to use for every scan are created. 
Since the data of the ink discharge quantity of each nozzle after already performing bit amendment are 
obtained in creation of this data It is based on the data of this discharge quantity. A two pass eye with 
the 1st nozzle The 2nd nozzle, [ an one-pass eye ] A two pass eye with the 1st nozzle by the 1st 
nozzle The n-th nozzle, [ an one-pass eye ] [ a two pass eye ] [ the 3rd nozzle, — , an one-pass eye ] A 
two pass eye with the 2nd nozzle by the 2nd nozzle Furthermore, the 4th nozzle, [ an one-pass eye ] [ a 
two pass eye ] [ the 3rd nozzle and an one-pass eye ] — and an one-pass eye like [ a two pass eye ] 
the n-th nozzle with the 2nd nozzle Simulation count of ink discharge quantity is performed using a 
computer about the combination of all nozzles, and combination whose nonuniformity for every pixel 
train of the ink regurgitation total amount per unit length of a scanning direction decreases most is 
chosen. Moreover, if what pass colors one pixel train similarly, it will ask by the above-mentioned 
simulation count also about whether the nonuniformity of an ink regurgitation total amount decreases 
most. However, in a multi-pass, since there is effectiveness remarkable also as m pass with every n 
nozzle uniformly, you may fix. 

[0.138] And at step Stt of drawing 20 , the data about the. ink regurgitation approach and. use nozzle for 
mass production of a color filter are created based on the data obtained at the above-mentioned step 
S7, step S9, and step S10. 

[0139] Thus, while the data for mass production obtained with the adjusting device 300 of the head unit 
55 are sent to the manufacturing installation 90 of a color filter, a manufacturing installation 90 is 
equipped with the head unit to which whenever [ angle-of-inclination / of a scanning direction ], and a 
relative position were adjusted with the adjusting device 300, only rotation include-angle adjustment 
within a horizontal plane is performed, and coloring of an actual color filter is performed. 
[0140] Next, the approach of the further nonuniformity **** in the case of coloring a color filter using 
the ink jet head unit 55 which adjustment ended as mentioned above is explained. First, before explaining 
the approach of nonuniformity **** of this operation gestalt, the coloring approach of the color filter by 
the multi-pass performed now is explained. 
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[0141] Here, the case where three pass colors a color filter as one example, and shift every one nozzle 
used for every one pass, and it colors is considered. Paying attention to three adjacent nozzles N1, N2, 
and N3 which colors one pixel train G1 and this pixel train of a color filter, discharge quantity shall vary 
like [ 1 time of the discharge quantity of a nozzle N1 / 10ng(s) (nanogram) and 1 time of the discharge 
quantity of a nozzle N2 / 20ng(s) and 1 time of the discharge quantity of a nozzle N3 ] 40ng(s). 
[0142] With such a nozzle, when coloring the pixel train G1 by the one pass, pixel queue length assumes 
that the ink of 2000 shots is required by the nozzle N1 by about 200mm, although the pixel train G1 is 
colored. The total amount of the ink for coloring the pixel train G1 at this time is 10(ng) x2000=20000ng. 
Usually, when performing a shading compensation, an ink regurgitation consistency is set up so that the 
total amount of the ink which colors a 1 -pixel train may become the same. Therefore, in coloring the 
same pixel train G1 using a nozzle N2, the ink of 20000(ng) /20(ng) =1000 shot is needed. In this case, 
spacing of the ink in every shot in the case of coloring the pixel train G1 with a nozzle N1 is 200(mm) 
/2000(shot) =100micrometer, and since the number of cartridges which colors a 1 -pixel train is 1/2 of a 
nozzle N1 when coloring with a nozzle N2, spacing of the ink in every shot is set to 200 micrometers. 
Moreover, similarly, in using a nozzle N3, the number of cartridges of ink becomes 20000ng/40ng=500 
shot, and spacing of the ink in every shot is set to 400 micrometers. 

[0143] the case where in other words a 1 -pixel train is colored by the one pass using three nozzles from 
which the above-mentioned discharge quantity differs — a nozzle N1 — the ink cartridge of 10ng(s), 
with 100-micrometer spacing discharge of 2000 shots, and a nozzle N2, the ink cartridge of 20ng(s) will 
be carried out at intervals of 200 micrometers, and the 500-shot regurgitation of the ink cartridge of 
40ng(s) will be carried out at intervals of 400 micrometers with 1000-shot discharge and a nozzle N3. 
[0144] Next, the case where three pass colors one pixel train G1 is considered, changing a nozzle for 
every one pass using such three nozzles. In this case, the approach generally considered carries out the 
regurgitation of every [ of a respectively required ink total amount / 3 / 1/] with three nozzles. 
Therefore, from a nozzle N1, the regurgitation of 2000 (shot) / the ink of 3= 667 shots is carried out by 
the one-pass eye. In order to distribute this ink of 667 shots to the scanning direction of the pixel train 
G1 equally, it is necessary to carry out the regurgitation of the ink cartridge of 10ng at intervals of 300 
micrometers of 3 100-micrometer times. Similarly, from a nozzle N2, the regurgitation of 1000 (shot) / 
the ink of 3= 333 shots will be carried out by the two pass eye, and the regurgitation of the ink cartridge 
of 20ng will be carried out at intervals of 600 micrometers. Furthermore, from a nozzle N3, the 
regurgitation of 500 (shot) / the ink of 3= 167 shots will be carried out by 3 pass eye, and the 
regurgitation of the ink cartridge of 40ng will be carried out at intervals of 1200 micrometers. 
[0145] Thus, although regurgitation spacing of the ink cartridge breathed out from each nozzle is 
determined, now, a regurgitation starting position is simply made the same for this for every nozzle, and 
three pass is made to color a pixel train. However, if the regurgitation starting position of three pass is 
made the same, as shown in drawing 26 , the ink of 10ng, the ink of 20ng(s), and the ink of 40ng(s) will 
focus on one place from the regurgitation starting position and this regurgitation starting position of ink 
in the location in every 1 200 micrometers, the ink of l Ong and. 20ng(s) will focus on one place from a 
regurgitation starting position in the location in every 600 micrometers, and it will become only ink of 
10ng(s) in other locations. Therefore, in the location which is not concentrated, it will spread on a glass 
substrate small [ the ink which reached the target is large in the location which ink concentrates like 
drawing 27 , and ], and the coloring nonuniformity of a pixel will occur. Since the point used as integral 
multiple = (the integral multiple + starting position of regurgitation spacing of the ink of n pass eye 
shifting amount) of regurgitation spacing of the ink of an one-pass eye comes out even if it shifts the 
regurgitation starting position of each pass, in order to improve this, ink may lap too and the perfect 
solution of the above-mentioned trouble does not become. 

[0146] So, with this operation gestalt, the above-mentioned problem is solved by taking the following 
approaches. 

[0147] That is, the total number of ink cartridges required to color one pixel train with three pass is the 
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667+333+167=1 167 shot which added 667 shots of a nozzle N1, 333 shots of a nozzle N2, and 167 shots 
of a nozzle N3. this operation gestalt — this total number of ink cartridges — 1 167 shots will be equally 
divided into three simply, and each number of regurgitation ink cartridges of nozzles N1 f N2 ? and N3 will 
be arranged with 1167/3=389 shot. And ink regurgitation spacing of each nozzle is made into the 
200(mm) /1 167=1 71 micrometer regular intervals which divided the pixel queue length of 200mm by 1167. 
[0148] If it explains in more detail, as shown in drawing 28 , from a nozzle N1, the regurgitation of the ink 
cartridge of 10ng(s) will be first carried out for the ink cartridge of a nozzle N1 to 10ng(s) to a 
regurgitation starting position one by one at intervals of 513 micrometers of 3 171 -micrometer times 
discharge and after that. Moreover, similarly from a nozzle N2, the regurgitation of the ink of 20ng(s) is 
carried out at intervals of 513 micrometers by making the location [ starting position / regurgitation ] 
shifted 171 micrometers into the starting point. Furthermore, similarly from a nozzle N3, the 
regurgitation of the ink of 40ng(s) is carried out at intervals of 513 micrometers by making the location 
[ starting position / regurgitation ] shifted 342 micrometers into the starting point. If it does in this way, 
the ink of 10ng(s) from a nozzle N1, the ink of 20ng(s) from a nozzle N2, and the ink of 40ng(s) from a 
nozzle N3 will come to be altogether located in a line by 171 -micrometer regular intervals on a pixel 
train, and it will not reach the target [ ink laps and ]. Coloring nonuniformity as shown in drawing 26 and 
drawing 27 is eased by this, and a more nearly high-definition color filter can be manufactured. 
[0149] In addition, by the nozzle N1, with 333 shots and a nozzle N3, since the number of ink cartridges 
which originally colors one pixel train in the above-mentioned explanation has arranged with 389 shots 
the place which is 167 shots for nozzles N1, N2, and N3, it differs [ 667 shots and a nozzle N2 ] from 
the amount for which the ink total amount which colors one pixel train is originally needed. The place 
whose ink total amount required more detailed originally is 10(ng) x667+20(ng) x333+40(ng) 
x167=19890ng will be set to 10(ng) x389+20(ng) x389+40(ng) x389=27230ng. However, with the above- 
mentioned operation gestalt, in order to give explanation intelligible It is set with [ of the discharge 
quantity of each nozzle ] a rose as a greatly different value from 10ng(s), 20ng, and 40ng. In practice 
With [ of the ink discharge quantity after performing bit amendment ] a rose For example, since the 
discharge quantity of the 1st nozzle of 9.5ng(s) and the 3rd nozzle is about at most **5% of amount like 
10.5ng(s) as for 10ng(s), then the 2nd nozzle, Even if it performs processing which arranges the number 
of regurgitation ink cartridges of the above nozzles, the ink total amount which colors one pixel train is 
hardly affected. Therefore, even if it uses an approach like this operation gestalt, it will not happen un- 
arranging [ with which ink total amounts differ and ink overflows ], but only the effectiveness of 
mitigating coloring nonuniformity will be acquired. 

[0150] In addition, drawing 29 is drawing having shown notionally the coloring approach of the color filter 
by this operation gestalt, and it shows signs that it colors by arranging all regurgitation spacing of an ink 
cartridge at equal intervals, shifting the nozzle used by the one-pass eye, the two pass eye, and 3 pass 
eye. In fact/although an adjacent pixel train is colored the color from which R, G, and B differ, in this 
drawing, the case where the color of the expedient upper pixel train of explanation is the same color is 
shown. Moreover, the magnitude: of the diameter of a nozzle is changed, and the difference of the 
discharge quantity of ink is shown. 

[01 51] Next, drawing 30 is drawing having shown how to verify whether the manufactured color filter is 
manufactured using the approach of this invention. 

[0152] It is colored as shown in drawing at the left end of drawing 30 , and a pixel with the manufactured 
color filter presupposes that the drawing back peculiar to an ink jet was checked as shown in drawing of 
the center of drawing 30 . In this case, from the surrounding configuration of the lap of the drawn ink dot, 
the virtual circle of each ink dot is drawn, and if the pitch of a virtual center of gravity is equal, this 
color filter is verifiable with what was manufactured by the approach of the invention in this application. 
[0153] In addition, this invention is the range which does not deviate from the meaning, and can be 
applied to what corrected or transformed the above-mentioned operation gestalt. 
[0154] For example, although the above-mentioned operation gestalt explained the case where three 
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- pass colored a color filter, these numbers of passes are not determined by the simulation explained in 
the above-mentioned operation gestalt, and are not limited to three pass. 

[0155] Moreover, either may be performed although two kinds of approaches, a shading compensation 
and bit amendment, were described as the adjustment approach of discharge quantity. Especially the 
thing for which it can fully amend only by the shading compensation in many cases, and bit amendment 
is performed is not indispensable. 

[0156] Moreover, although it is considering as the distance which divided the scan lay length of a pixel 
train by the total of the ink which carries out the regurgitation of the regurgitation spacing by the scan 
of multiple times in the above-mentioned explanation when carrying out the regurgitation of the ink at 
equal intervals Finally are discretized, and when carrying out the regurgitation, if regurgitation spacing of 
Pb and each ink dot is set to Pn, the resolution of regurgitation spacing If the absolute value (if it puts 
in another way dispersion of each regurgitation spacing) of (Pn)- (Pn-1) is below the resolution Pb, 
saying by this invention etc. can be by carrying out, and it can be regarded as spacing. 
[01 57] Moreover, when discharge quantity uses the head for which homogeneity is compensated, in 
order to perform only alignment, it is satisfactory to use an adjusting device. 

[0158] Although especially this invention explained the printing equipment of the method which it has 
[ method ] means (for example, an electric thermal-conversion object, a laser beam, etc.) to generate 
heat energy as energy used in order to make the ink regurgitation perform, and makes the change of 
state of ink occur with said heat energy also in an ink jet recording method, according to this method, it 
can attain the densification of record, and highly minute-ization. 

[0159] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on 
demand By impressing at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds film boiling Since make an electric thermal-conversion object 
generate heat energy, the heat operating surface of a recording head is made to produce film boiling and 
the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by 1 to 1 as a result, 
it is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If the shape of a pulse form is carried out, 
since growth contraction of air bubbles will be appropriately performed instancy in this driving signal, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. 

[0160] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. 
Pat. No.. 43131 24 specification of invention about the rate of a temperature rise of the above-mentioned 
V^t heat operating surface are adopted, further excellent record can be performed. 

[0161] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the configuration arranged to the field to which a delivery which is indicated 
by each above-mentioned specification, a liquid route, and the heat operating surface other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of an 
electric thermal-conversion object are crooked as a configuration of a recording head is also included in 
this invention. In addition, it is good also as a configuration based on JP,59-138461,A which indicates 
the configuration whose opening which absorbs the pressure wave of JP,59-1 23670,A which indicates 
the configuration which uses a common slot as the discharge part of an electric thermal-conversion 
object to two or more electric thermal-conversion objects, or heat energy is made to correspond to a 
discharge part. 

[0162] Furthermore, any of the configuration which fills the die length with the combination of two or 
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more recording heads which are indicated by the specification mentioned above as a recording head of 
the full line type which has the die length corresponding to the width of face of the maximum record 
medium which can record a recording device, and the configuration as one recording head formed in one 
are sufficient. 

[0163] In addition, the recording head of the exchangeable chip type with which the electric connection 
with the body of equipment and supply of the ink from the body of equipment are attained, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in 
one may be used by the body of equipment being equipped. 

[0164] Moreover, since effectiveness of this invention is further made to stability, it is desirable to add 
the recovery means against a recording head established as a configuration of the recording device of 
this invention, a preliminary auxiliary means, etc. If these are mentioned concretely, it is effective in 
order to perform record stabilized by performing the preheating means by the capping means, the 
cleaning means, the pressurization or the suction means, the electric thermal-conversion object, the 
heating elements different from this, or such combination over a recording head, and reserve 
regurgitation mode in which the regurgitation different from record is performed. 

[0165] In this invention example explained above, although ink is explained as a liquid, even if it is ink 
solidified less than [ a room temperature or it ], what is softened or liquefied at a room temperature may 
be used, and ink should just make the shape of liquid at the time of use record signal grant. 
[0166] In addition, in order to prevent positively by making the temperature up by heat energy use it 
positively as energy of the change of state from a solid condition to the liquid condition of ink, or in 
order to prevent evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with 
heating may be used. Anyway, ink liquefies by grant according to the record signal of heat energy, and 
this invention can be applied also when using the ink of the property which will not be liquefied without 
grant of heat energy, such as that by which liquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. In such a case, ink is good for a porosity sheet 
crevice or a through tube which is indicated by JP,54-56847,A or JP.60-71260.A also as liquefied or a 
gestalt which counters to an electric thermal-conversion object in the condition of having been held as 
a solid. In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 
[0167] 

[Effect of the Invention] It is lost that ink focuses on one in a pixel train by carrying out spacing of all 
the ink that was explained above and that is breathed out by the scan of multiple times like according to 
this invention at equal intervals, and a color filter with few irregular colors can be manufactured. 
[0168] 

[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of 1 operation gestalt of the 
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manufacturing installation of a color filter. 

[Drawing 2] It is drawing showing the configuration of the control section which controls actuation of the 
manufacturing installation of a color filter. 

fDrawing 3] It is drawing showing the structure of the ink jet head used for the manufacturing 
installation of a color filter. 



Drawing 4 



Drawing 5 



Drawing 6 



It is drawing having shown the voltage waveform impressed to the heater of an ink jet head. 
It is drawing having shown the production process of a color filter. 

It is the sectional view showing the basic configuration of the color liquid crystal display 

incorporating the color filter of 1 operation gestalt. 
fDrawing 7] It is drawing having shown the information processor with which a liquid crystal display is 

[Drawing 8] It is drawing having shown the information processor with which a liquid crystal display is 

[Drawing 9] It is drawing having shown the information processor with which a liquid crystal display is 
used. 

fDrawing 10] It is drawing for explaining how amending the difference of the discharge quantity for every 
[Drawing 11] It is drawing for explaining how amending the difference of the discharge quantity for every 

[Drawing 1 2] It is drawing for explaining how amending the difference of the discharge quantity for every 

nozzle. . . . 

It is drawing for explaining how to change the regurgitation consistency of ink. 
It is drawing for explaining how to change the regurgitation consistency of ink. 
It is drawing for explaining how to change the regurgitation consistency of ink. 
It is the perspective view having shown the internal configuration of a head mount. 
It is the top view which looked at drawing 1 6 from the bottom. 

It is the top view showing the configuration of the adjusting device for adjusting a head unit. 
It is the side elevation which looked at drawing 18 from the right. 

It is the flow chart which shows the overall flow of the adjustment procedure of a head unit. 
____ [t is drawing having shown the drawing pattern for performing include-angle adjustment and 
relative-position adjustment of a head. 
[Drawing 22] It is the flow chart which shows the procedure of detecting with L of the discharge quantity 
of each nozzle of a head ] a rose. t 

[Drawing 23] It is drawing having shown the drawing pattern for detecting with |_ of the discharge 
quantity of each nozzle of a head ] a rose. r • , .• 

[Drawing 24] It is drawing showing the concentration of an ink dot, and the relation of ink discharge 
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Drawing 29 



It is the flow chart which showed the procedure of acquiring bit amendment information. 
It is drawing having shown signs that ink lapped. 

It is drawing showing how depending on which ink when ink laps spreads. 
It is drawing showing signs that ink was breathed out at equal intervals. 

[t is drawing having shown notionally the coloring approach of the color filter by this 

operation gestalt. 

[Prawing 30] The manufactured color filter is drawing having shown how to verify whether it is 
manufactured using the approach of this invention. 
[Pescription of Notations] 

52 XYTheta Stage 

53 Glass Substrate 

54 Color Filter. 

55 Coloring Head 

58 Controller 

59 Teaching Pendant 

60 Keyboard 



[Translation done.] 
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i?x y h-^y KSrfflV^T, 1 oO^-f i^^flS^r-f-^ V 

*«-C^IE^g|5W±© 1 0(0 7 -f VSrlE®:-r5-r Vy 5? 
ly h!E®*ftTfcoT, 

MlE^lal©£ST*n±fflL7i^ Vy^. tfrlElofO^ 

[8***2] ftjfs^L.vMfgPB£f;t, ttfrfs^iHi©** 
-etbm-ra-r ©^tk-ewtB^-i' v(o^#ia]©B:£ 

[If** 3] fWIE^V -IMfcUl©**© 

5 *><o£- 1 m<o^^ttffl-r5> x/ve 1 o(07-r 

u-cw vy^ptm-rs^y K-e*oT, -r^ 

r. t & WR 1 f-fBfto-C v 

lit 6 ] SftiaVV* 5?* y h^y J: 9V * 7 

-7 j /ufmrnzj v9 &akm LT=S-®«?"JSr»fe U 

i?* y.'hi^ : y K'^ffl</>X;. ;i o.©7-f vSrl2®-f-5-Y v 
^ ntftV-X/ufr, ^^g^lcgEJE ^-^J&d^^fclHlo 

Buffif y>^y KSrSWEtWEflkWfl-KStb-Cffl 

WIE^lEi©^^^ V7 itufE 1007^ 

*y MBfi^Slt,:;. • , ,, , ,: 

SrfiJo fc)ijii?*§^i: 1 1" 5 if #* 7 icKtt© 
r*><0# 1 IslW^Steteffl-fs/XA'-? lo©7 -OS: 



2 

-r^xm&-tz> t mm Lfc*§-&cop±mgr£** *n 

(BASK. 

it»#* 1 0 ] m%m.w®<Dj£g.<o b h<v& 1 lai©* 

[if*« 1 1 ] fluK-f y h^y Ktt. 

10 /w^— SrflJfflLT-YX^SrPtttl-f-S^y.K-efeo-C, 4 

[gf 12] BufB-r y K'vy • Kfc J: 9 , * 

u ^^-^^/u^^iaiti-s^tsr^mt-r^if*^ 

7 75^1 l£Dl^-fix^l3S»w|E^©-Y>'^v ; iy ME® 

[|f^«13] ^<D-r^^P±ttly'X/W$r*-t-5-r V 
20 ^v 5 !-/ h^-y K$r/fl^T\ l-o'WPIiSfyiJSr^fe-fS'l' 
>-y P±ttl/ X/v^r 1 EKOjfealEfSfcaEK 
©*3ET*S«±ro 1 o©pi*?iJSr*fe-r5 i t J: *) $i 

WE«»:iao*aE-eti:tiju*i-f v^*, ttifEio©®* 

r. i: *®Wt. t -fS ^ 9 - 7 4 /w^ 0 

H»**i4i «tgc<o-r ^^etmyx/usr^fa^v 

^yi? h^y KSrfflv^T, loroWJUyu&tffrf-S'f 
' ^^Pi'ffi/X/vSri |lI<Djfe^il^K$*/j:^fe^DII 

3g $ Hfc* 7 - y ■< M Srii pLfcSt^SeltT?*) o T ; 
tc^v—7^^9t\ 

rif 1 5 ] W&ayJ *9 utmy yc^^r^A 

? v Y^-y KSrW^T, 1 o©WS?yiJ 5 

'40 ©3Kfe'T?aS±© ro©H*WS:3HS"f * w i: K <t 9 ft 
jg^nfc* 7-7 -Y f^9 Sr*i"5*^KltSr«*.fc8« 

1t*?—74 firth* %M&'*Mtk-t-Z%m*i3£t£&k 

so [000 1] 



3 

[0 0 0 2] 

rft&^-^v^i-art Kit) v 

Sr#5 0 3E^wOXet3lH|»9 3gi-ii»cJ:!>R, 
[0 0 0 3] |2(DMliMSt'fc5. ^fejfefi. # 

a»LT*fe^ti^^->-Sr#2)o rit«:3l!*QiK 
£ 9 R % G, B©*7— /Vy-JI^/frf- 

CWlStr3lHli^t)igLTR, G, B©*7-7^^ 
[0 0 0 4] ^4<D*fe£ LTttfPBiJ^ s fc5o 
•JjS-f-i.KJ:.5,R.» G, BS:»Q^tfc«,;.«MftSr!R 

[0 0 0 5] ^ixfe©*lfeU:*iibTV^«^»i» R. 
G, BtD3feS:*6i-5fcfe(c|s)— 3 [s]i$!<? & 

Hie, s^feicfcs^-m, ^itttt^^-v'JMftasR 

56 $ ft 5 £> , • HTFTffll: H-jgffl # JB b 

V t° y f-0>/*9 - fttJBfifcJSJl LV \, 

[0006] rixfe<D^Sr*5'<<, .«rfflBS59-7 
5 2 0 5 #MBg 6 31-2 3 5 9 0 1 

WiWMV 1-2 1 7 3 2 o.49^)H|«F(ca. -f v 5 ^ 



4 

£tv-t^3„ :ft?)»*iltt, R (*) G (ffl) ,. b 
(#) coHfecD&§l§£^Wi-5^ W^v^y h 

is/h^til, R> G, B <D&W$t<D3&l&.$:— $t. fcf? 

[0 0 0 7] 

i£m*<0/^o£dSfc5fc«>, i o(D®^?iJ$r.locD/ 

/ x/w-c*#fei-5 r t fc/i •? . mmmmx&j* 
fe ©ains**i^+^fc# h fot£ v> 1 5 RjH^i *s *> * . 

[0 0 0 8] tieoT, *^^f4±M Lfc^SlC^T^ 

***5ii ^5^^^ v^^ y. ME«k*«fe2ltJ«IBft 
[000 91 tfe;' S ±!E(0|E^*- 

[0010] 

40 Dtta / X^Sr l.lalW^ttJc^H $'*3fc^ b^E©^ 
[0011]- rw^gW^^S-CX^^y ME 

tDn&xffifcf-f.. >'<Dj£&jjftv>& 

[00,1 2 ^©^W^teS'C i?* y MB 
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5 

[0 0 13] Sit. ro8WttlibS'f^y*5'HE 
[0 0 14] *fc\ r^HSMK^a-r V* v 5 ^ s/ me 

[0015] Sfc. r©'lSW'^*35-f v 5 ! y MB 

[0016] ^jSWkft*?*^ '-/W*- y MB® 

2£Btt> v^etttJ/ v 5 ! y 

/ XA-<£r 1 00*2^^31 S-tir'Se^fe^fSlHl©*^-^ 
felE®:gBW±<0 1 oo^VSrEfrfaVW v 5 ^ y h 
.IB^BT-fcoT. huIB^v^v?^?' h^y'KtrWIE* 

^^@<Djfe«-e»tffl'Lfc>f v^as, wis 

y^-^ y h^y ko"-rV^Bfcm>-f 5 i/y*i SrftOfp-f- 
[0 0 17] Sfc, iC^tft'bS-fV^^JfME 

[0 0 1 8] 'Sfc,- c6l^C#fc5^^yx 5 ' MB 
«as«fc:*sv*-c\ ttlE-i' f *©»*£«:, Ktttiaojfea 
» 1 [Hl©ifeltffiffl 1 5 / X;vf 1 o©?'!' y 

[0019]"^ :©^i:»5^y^^xy MB. 
Sgflcis^t^ ttflElt^:lHl(0*^co5*5W#i m<ofE 40 
3t©-f ^efcltilfctt, WCWv^oJSJkiifefiiEijfc-eW 

[ 0 620 ] * fc, r. <D&m\z.&t>54 ^ v 5 ^ y MB 

A'**— SrfiJffl Lt-f SrefcttH-S^y Ktiot, -Y 
[0 0 2 1 ] :o»teM^^iy ME 

a ^tmmcj ^?.*&mi,x&wmm*ft& ■ *> 



6 

U #7-7^ A* £§^1" 5 ^£ LT^5„ 
[0 0 2 2] **WlJlffi3«*7-7-f/V'^«:, 
«»©-f ^^ekfflyX^Sr^ri-S-fV^^y h^y K 

ini(o*attttfc«]E**4*fe*»ia©jfea£-e*«±© 

1 o ©« fH?iJ Sr Wfe-f 5 i i: H J: 9 JHfi $ tufc* 5 - 7 

mna 1 oommmxm L^rmxmsm^ w 

[0 0 2 3] #389!fc#*><5**iS11HU 
^y^iaj/XA^I-S^^v^y h^y K£\JBv> 
t, locOSfsH^JSr^-t-SW v^etmyX/uSrllHlO 

fc-Y # % etrlE 1 o©H**iirt-e«* i^wiw-eiks* 

[0 0 2 4]-*fc, fcffi:bS**S&|I 

■fi, ^©--f ettav XASr^i-S-Y v 1 ^ y h 
^j»KM^t, lo©m?S^ISr*&-t-5-f v^ntm/ 

«±© 1 oclfJiJ^MfSri J: 9»JSS*i/fc* 

5-7 a >\>* ^-r^^^m^^tcmmxh^x. 

[0 0 2 5] 

1 0 0 2 6 ] in 1 9 - 7 a (Dmm'&w<o-mM 
MMvm&*^-f!Bmwx'$)Z 0 ■ 
fo 6.2.7 v mi fw*i.vv-c,. 5 2iiie 

•^5 l±tCEfi$tbfcXY e *7— i?, 5 3liXY0^. 
r-v?5 2±(iiry h^n7 v c*7-7^/P^S«, 5 4 
«*5-7^/V<?S^5 3±^fig$Jt5*7 — 7^/V 

5 5 (±*7 — 7^ A^ 5 4©;f£,£Tr5 R (*) . 
G (»*;b (*) ©€-T ^^^ y h^y 
Sr^t#-f*5^y K-7^>"H5 5 : a t-*»fe*5^y 

yh, 5 8fi*7— 7^ frfsmmmd o<D±#W}ft* 

0 lif-f-fy^yyv H'5 9 ©JW^«B"C*)5 t r 5 
[0 0 2 8] 0 2tt-7J7-7>f /V*®tfgge9<0©f&l#P 
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7 

5 S^Atiitl^-^h^T^-^-^y^^^^ K 6 2. 

6 0 tt*y-7^^i? Siit^gK 9 0(Dtb 
[0 0 2 9] 5 8tt*9 — 7^/Ui?Jl3SaSfli9 0©^fl£- 

y^y/vh5 9 tWx-^wSJtiKLSrfTP-Yv^ 
7!-7, 6 6f±*..9-7-f/i'^i*3SaS«9 0©W»Sr 
tT5CP.U, 6 7(iCPU6 6.t:ttffc&**fc»©»MP. 
^n^vASrSSlgbTV^ROM, 6 8 te£gfif$R#£ 
l51S-r5RAM, 7 0«*7-7^^©Mrt^ 

A-*§!BgSS9 OCDXY e 7 7—^5 2 0tbf^Sr»-T 
S^x— v^Jflpglk 9 0ttnyhD-75 8ICi^$ 

[0 0 3 0] EJ3j±, ±1B©#7 — ^^ffig 

3£g9 OKttiSilS'f S^ay S/ K I JHCDffi 
3tSr^-t-|a-Cfc5. HI 1 Tfi, ^y K^-y h 5 5 foic 
*5<^t\ y h^j/Kl J HtiR, G, B03fe 

KttJSbT 3j@^tt b*l/-CV>5#\ Cltvb© 3ffl©~«y 

Ktt^c*FI— ©l»ii-e *>£©-?. 0 3»cttr.Jxfe>©3iH 

[0 0 3 1] |2l3tC*5V^T, ^i?sy.h^Kl J 

£ hfciS^fc 3 fc - * K l o 4 t, r©t-*- 
#-Kl 0 4©-klc*>.Siirb*"t53*:«l o 6 hfrhWfc 
0 6ldf*. «$:©i>tfflP 1 0 8 
*s»J*SHT.*5 9 qttbP 1 0 8.©a*Ktt,.-..r©eta 
P 1 0 8 ICjgiM-t-S h y^^<omm 110 ds^Six 

-cv^Si *«»uoii. mmi i : 2tj:«)»©«isi. 
o©w 1 i 4fc*afcS8tt$ix'Ci3*», -f^? 

Mil 4\a±, J-yt&mu 1 1 6Sr^l,t^^^ 

:o-f^ii^^«ni4H**oa 

ggl 1 Odtfei&^tuSo 
[0 0 3 2] k— Kl 0 4 ^S'l O e ttt,. 
#K8S1 1 OfcStJSbfcttJttfc&fc-* 1 0 2d5*5# 

fcitti-fi-to^S^-cB 3 o#**i»K:iia*ir-c b;ft5o 

0 3 (C*3I/>T(±, : 20©t- $ 10 2 b#^£*l/rv>& 

t^s, fc— # I0 2ii, 3k*<r>m&\ l oicttJSbTi 
0-fOffi{i$nT^5o ^L-T, m 3 ©«ik:*i^2:-c b 
Hfe^ffi-C, t-^10 2 \zWiM<Dfmi^^ fctt^-f 
5h t-^10 2±©^l'*#iM»b"C*tf&«:7Bjdt 
U Z<»i&i&<OftmB&\z£?)<{>?&okliiQ 1 0 8d> 
bi¥ LtB^tu-Cn±m$tt5o ^oT, t-^1.0 2 tcip 
*.5«att/^^*IWW» 0<J;LfiS;*j©;*:# ££MSPl-5 

ttffl d d> b ah ffl * *t 5 W v * ©#*»£ §Si;?yhD- 



(5) 

[0 0 3 3] El4fi, r©«fc 5fc:fc— *te;&P;i53#>S: 

[0 0 3 4] iomt^iB-ett. -Y>:*<DBfcttJ**MPHI 

te#Kfc*<S©'<A'i*li t5 «fc t) t>Mt->»c^$tuT 
v^o t£oT\ ^©^ut- h/Vw^jcJ; P-f^^th 
ttJS^Sr fctt.fcVN, TVt — h^w^Srt— 10 2 

te*q*.3.©tt, -f ^©sojtma**, —%.<Dm.mz$.x 

TOP bfci # ©-f thtilfiSr^^-^^.-t-5 fc»-C*> 

l-±t), ^fc'T.^^rotlSSrSlfiiSL.Xfct, Pitt— h 
/</u^*sBiJp ^^fc^T-t. rothm££Mfc b 

TOR Ufc^©-f •etmo^fraw/iS:*>±^ 13 Sr-f-feT 
[0035] — t- h'>VK*f* v iiggjc-rv^ Srafc 
■ rcMc.j&mteM&n^'i'xm ts. ± 9 t*<K^^tuT 

(TOP^ffl) tcj:b0iJi-5 z.<d 
t— h^/v^CD®*fj«j5-t"5^i:»wJ;t», t-^102 
.30 (D#ttctfbo#.SrpS-r5r iasBTtrcfci. 

[0 0 3 6] ^4b\ ^i/t-M^irt-M/v^i 
©PbIPBStPSLT, 7ut— S/^i'^»wJ;5fft<Dt£Si:^ 

[0 0 3 7] ±IEWKWd>b^5.«l»J:, -Y Vi7(DPtm. 
Sli N yut- h^^xt t— hx^v^cpTOPNFRaSrP 
fi5-f 5 i t l- J; r t u * 

7u-t— t- KV v ^©TOProBS£3S8i5-f5 

iiWott^Btiii. t*oT, 7wfc- h/-?/^ 
40 RXf£— h/^w^wTOPBt^^ut— h/^u^i t — 
h^^v^05TOPrafSSr^S»-JES CTfSSE-t-5 r i K: X 
<0 , -Y v^osttUfi^ wettb<D.TOP>>Vu^^3ti- 

[oo3 8] ^..^©-y v^©thaafi©sist-ov'>-r 

[ 0 0, 3. 9 \cM%-^ HI 4 fciSi^fcftfctiJ ( / X;y) 
10 8a, I 0 8- b , 108c t^- IrJ-Cx--*^— Srfll* 

so Ufc 2: £ . / X/v 1 0 8 a ©rY >^ n±m**5 3 6 p 1 
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(tTaiJj/h/V) N 0 8 V^Pitiiik/JM 

Op K 7 X/H O 8 c<D4 > 4 0 p I "Cfc 

>9, ;X/H08al:M)5t5t-^102aW/'X 
/H08b teftfoirZ t-^102b ©fifititas 2 0 0 
CK / X/H 0 8 c\Zftfo-r% k-* 1 0 2 c (D&ttW. 
7&S 2 1 0 QT'feStOti-S, -tLT, -ttu-etKO/X 
/HO 8 a, 108b, 1 0 8 c (Dt±tiiA*±X 4 0 p 

10 0 4 0] ^rH^r'tKD / X/V 108a, 108b, 1 
0 8 c©qtffl*a:IBIC*tP»-r«*:«>lCf±»'^ , U't — 
h/^w^i k — h/^u^.^ilSSrpS-t'tutf^v-'COT'fc?. 
rcD7°l/k— k— h^/V;*©^©^^^ 

/v;* £ J; «5 ^^i-^^/v^— ©4£: 3 oc / X/ux*m 

* ro*ISrHS-r 5 r t K H V fftt 5 t>© b f So 
[0 0 4 1] s / X/V 108a©t-^102at 
/ X/U 10 8b© k — ? 102b <D}£#iHttteP] £200 
Q-e£>3©-C, k— h/^v^.tC«t!9^-r53i^/P^— 
^IHCtC-f-Slifi, k— ^10 2 a. 1 0 2 b JclDDtB 

Wtg&Btj&bfc t5 £<?t>;S:^t3 tCfS^-rSo — 
;X;H08ail08bili, PI C^/V^f — StAPxl 
fcB#©P±fflfi;&5 % 3 6 p l t 4 0 p l iS^Sfeft, / 
X/H 0 8 a(OPtfcbfi^#<i-5fe«)lC, 
alCtt, k— ^ 1 0 2 b©^l/t- h'^*©*! 1 1 <fc 

•ftKis / X/H 0 8 a t 1 0 8 b ©fl±aj*£|f3 C 4 0 
P 1 M^xSI.t^t^So 

[0 0 4 2]—*, ;X;H0 8cfflt-?102cO 
itttlt l©2o©fc-^102a, 10 2b©fiS 
W.& V trft^2 1 0 ClXibZtcib, k-*10 2cd> 

fcKfi, k- M^K*©*B£g<1-5&gi&5fc3. -?:© 
fcfe, k — ^/^©tB&ntrifiLfc t3 J: 5 

IVtcH LTfi, — jestiM**-* SrJp^fc^F©/ X/v 1 0 
8 b t 1 0 8 cCDthm** 5 lRlC-efc5fc», k— ^10 
2 b iPltlc1-*UiJ:<> tl ©ffio^ut-h-'^ 

[0 0 4 3] 6)Ub©«U:L-<\ ttttlti— 
SrJDtfc^^ttliiiwS^SaofO/XyH 0 8 
a, 108b, 1 0 8 cd^rataoD-f^^SrBtm^* 

*fc*ttWfc**fe*S£it>TOB"C*>3. fc*s» Xu 

[0 0 4 4] 111511, *7-7^/W^©MitXS 

©0iJ&7Fl.fc[I|-T?fc5„ 
[0 0 4 5] *HJ£»f§»£*S^Tfd\ ££l t 



(6) 

[0 0 4 6] 0 5 (a) B:, ftS»» 7 
^9 y M** 2 * 

-*&n^xffimj3 3' *te&+z> (05 (b) ) „ m 
10 mm3' <DMfiuztt, ^kv^-K P-/va-h, ^ 

[00 4 7] Jfcfcl, X9 Hy ^^2^±t)^3it$ 

(1115 (c) ) , ^(D&'tlsir'Jx.y Y^y KSrfflvr 
R, G, BO«-#,§r-St-^feL (1215 (d) ) „ 

20 [0 0 4 8 ] >myt<D\&\z®.m&tiz>7* h-?X 

?4' t Ltl±> ^y^hy^K: J: 

[0 0 4 9] ♦fefcfflV^iO'^ib-Cfi, 6*tU 
[0 0 5 0] ^I^T-^ffl-t-S^kWtl^flgffi^i: 

[00 5 1 ]- : rixfo©««BS:3t*>SVM±3tiJIMcJ:*)* 
40 «Ri£SrJitf$*Sfc«>^3tHl*WB ($S1Sj?J) «rffi^5 

tf*T$*KflS*fb, 9^*/w*M«Wr» 
[00 5 2]- iHe>0«J«*4r*tP»J!BJi«±, 
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[0053] x^wx-mm-tzj W V*. y httb L 

[00 54] 4 fc, s/ *t h y * 

[0 0 5 5] »V\T?ftRMt©*» iftiO*, XfitttlS 

(0 5 (e) ) . *SHfSCtft»i8 4r^ (0 5 
(f) 1-3. fr**> @th.v(tt©3II5r/Tk ^9 

[0 0 5,6] *Fjt1±SS±lciJliH^toSrM 

[0 0 5 7] t-^t3*>, -f ^^^*y>**SrfU^L 
t, R> G, B-Y^tJ'^^j; 5 ifjg3tSBSr*j^-f-5^7 

[ 0 0 5 8 ] OTfeJi/S-f X^ttJfOKat*;*' 

r©i?^J: Utli, ** *TpJ|R©atjm v KftMi 

H5. . . , - 

[0 0 5 9] 06 ft±fE<0# 7 — 7 4 >V? fcffiiWiA/*! 

5. 



A? 

[0 0 6 0] *7— IKMM&Httt — 7 — 7 

-*©S®2 l©f*3{&!H-x TFT (Thin Film Transisto 

r) vfmm ■ t mwtemmnm 2 0 aw h y y 9 
m@i-^rfi]-r •S'ttst- rgb ©feH-^eafp-t-.s i5*7 

(&mWB). 1 6*s-ffitc^$n5. ^y^TFJ 
•6. P5**©B5rtfc.ttEl6l«1.9^j«*Ji,-C 

9^*«ro*MBSK:rt:flBt«l 1, 2 2asSS* *K"C*J 
tK W^«ll8lt rtbb©^7.^*«WWK (2 

r»±^:3t*T (1>H*) (^H*) 

yt<ommm*mt£Ttz>yti^r y?-t ^xmmzitz 

[0 0 6 1] i H7tt±l3©«***K«fc!7-K7*P-fc 

[0 0 6 2] 0<K 18 0 1 l«li#©WS:lT5*J 
ffl!gBT% W^D7'Ptj/.tfroCPU^iI/0# 

ffotP5. 1 ,8 0 2fix^^7°W^T\ rtO^H 

= a -^3tSf «XW ^ -"^ y 1 8 

.0 7T-^©ofc-r^-v ? -7 J ^^^^^$tu5 0 1 8 
0 3tt7-f ^XH»1 8 0 2±fc|9!»tfeKfc3M*lB 

r. t»C«t »K. 7*^ ^7°W^81 8 0 2±-?<DmBAt) J $ > 

[0 0 6 3] 1 80 4.I4FM (Frequency Modulation)^ 

40 SB 1 8 1 O.^SBIBtt^e 18 12 tCTfv?^^— > t 

acwsri?5 , bo-e*>5 0 FM*as(*Bn-ap.4i&»fe©*« 

7*y V^§|51 8 0 6147— K7 , nt S 't, ^— yf/Wa 
[ 0 0 6 4 ]l, 1 8 0 i\&mfcf.—& SrJtfSWi-SEStoT 

t^T*5 9 x 7 7 9 5 y m$ j $'im-mffi<ni&£ffl%ffi 

so (DK^t)^=fT5.o 
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[0 0 6 5] 1 8 0 S\±4 *-*/V—ym 8 0 7T*Sc 

7TfsZVm*t*§imLX'&l§r-tZ>7T?i/$.V (F 
AX) <Di£gff gBT*fc 9 . ^^7^7!-^ 

4r*-T5o -1 8 0 9 »iii^cDmK«l6^®^#miS«ltg 
[0 0 6 6 ] 1 8 1 0 f A 7 i^v^- 

AdtStVl 8 1 2d»6>o— K^HfcTT'y -ir-v-a >- 

[0 0 6 7] 1811ttStlt«^t3?yFm 
[0 0 6 8] 1 8 1 -2 tt7 D y t*— f -i * # Kf* 
ft^S 1812 tett:*«»»^3fcfc3V*tt#7*tt*L 

[oo69] ia 8 ttm 7 fcjMi**Hfc^A©*s»)* 

[0 0 7 0 ] "VM>s 1901 r±±iao«ft**»«Sr*J 
JHLfc^yy F/^/vf>f ^7"'we, 

19 0 1 ±X&<? A* 1 8 0 3 ©3tEttl8^-C}f 

t-#5o 1 9 o 2tt&m&wgmb uxmrn-tztziz 

®.m £ tiX t > 5 ^ v K-fe y 4— K 1 9 0 

fc, ^.(D^— tK— K 1 9 0 3 19 0 4 

W&WVbilX^Zo 1 9 0 5 ttftftMBtt&fll 1 8 1 2 

[00 7 1] 1 906IH"^-y!J-yai 8 0 7T?^ 

[0072] ±EflMBfta*«*^-y?-A'3^fcr3.- 

S1811 *^X^J$tV7t«-ii1#»^ffil«lgiJ 1 8 0 1 K 

8 0 efcWfci: LTffi*S;h,a. 
[0 0 7 3 ] y^1S©Sfg«li: UT«iei-5 

»S\ fflflriHattSr^-U-CFAXaSWSBSl 8 0 8*»bA 
y3Ufc7r> ->5 y W«*S«IW«aSl 8 0 l\z£<9ffife(D 

^B^5Afcao-cs«*aa*ix, 8 o e- 

[0 0 7 4] *9SB* LT*MB1-aiM\ -Y^ 

— y&i a o 71: Zoxm&'&Wfc'O. Wt&blx 
— ^^tflfWB'l 8 0 1 Sr^fLTT'y V^gfSl 8 



(8) 

/4 

0 6fc*31BBi: L-CttiaSixa. 77?^!J 

8 0 7 K «fc o T^g® bilfclfflf-^ tt, fMfllft 1 8 0 
lK£Vffife<D7'uy7MZ&<*Xi£mtl! ! m£tl1t&. 

FAx^gffai 8 o 8*fr{.xmmmmz&m£ti 

[0 0 7 5] ft*S, ±3*Ufc*««i3a»«ttH9^*-r 
ct 5 yh^y^ Sr#{ttcrtjfcLfcH^ 

[0 0 7 6] ftfc. ^7-7^;^(D&iiMSA7 
[0 0 7 7] 01 0 75^01 2 ttStO^y^Ptffl/X 

[0 0 7 8rif; El 1 O^TjkirX % s9 h 

^i/Kl J H<00!l*Ji 3oco/X/^fc5/X/n, y 
'20 X/V2 , / V* Sr@ff3fe«>K*i:fcti:ta* 

1t\ © / X/v'A> qtffl $ +l/ % 9 P ±*-^ 

xut- h^w^iif (iiiidpi^t ust) t 

#/X;V7)^^y^cJ:ffli^t 2 0 n gCt 

HO. 5 /z s, /X;V3tliO. 7 5m s tfcS:^^ 
*»5o ^oT, #/X;vot- r.H^^il'gcO^i/ 
b- h^/vXSrJpx. 5r.tfcJ:!9 % m 1 2 5 K 

^jX;V^h<0^ ly9^m^:±X 2 O n.g lcjix-^r 
fcj&s-e£5 0 I©J:5K tt, ..«-./ X/vd^bO^ ^^n±. 

[oo7 9] ^tc, Hr3»SBi 5tt, #-f>-^p±aj 

ft (KTv^x-f-f v^«IEi:P?-^) **i-B-e*>*. 
[ 0 0 8 0 ] *09;tHf % - H I 3t*fi 5^, ^V^v?^ 

\C /X/isl (D^f ^^etffl*«s- 1 0%, /X;i/2©-f 

^*n±asis+ 2 o%-efco*:£-rSo rtotf, -r>- 
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1 @fok- h/^vxSriPx., /X/V2©t- ^KfiK 
ipy d yy© l 2tHltc l @fot - h/^v^&JPx., y 
X/W3<Dfc — *lc»±£*y D'^oioHCl 0-fot 

#ficD^vyia:W&£&y XA'ttt;:^;;*^ Ell5fc 
i 5 I-* 7 — 7 w /v^ ©@ii!irt<D;££;fr|n]<7M vy 
^*«r-^^-t-?>r £-Pif!f<£>i&«J>.y£&Slt 

[0 0 8 1] ^.K. #l«£^f§K*5^Tti, m^^tc 
K-=l— S/ 5#7Jy-;7>f /^*®^it^«^-*f 
R, G, B^-f^-^y h*^y K<£>figS:7J y — 7^ 

/v^ia^a 9ot ttsuflc^is't't fe^fc^s^ex-ff 

i/\ ro^S3gaT-WS$.Hfc^-y K^--y h 5 5 

*7-7^^^MitiSB9 OiciS*L-Cffi^PS 

tc x — y K«</> 5 5 cDpg£SiJlCtS:»7 bttfcfSSS 
«-Cfr 5 C t Ki. <0 . ~y KopSSr^5-7^/v^Si 

-7^;^SillE9 0$r^y K©^g<E>;/t£>k:{?lt$ 

. [ 0 0 8 2 ] WT« . ~- v h*3-= y K 5 5 SrHSSf-rs 

©pttjsufco^Tttw-f a a*. . * rostrum s/ 

K^-— y V 5 5cD«:ifl£o^-T:tfi,3)?-t-3o 
[0 0 8 31. ^mMmm<D^ y K*= y h 5 5 ti. 
y %}V^^r>-^)V=i- y X/v^ -i -7°<D4 vy *s=. y h 

[0 08 4] ^Kv^yMSali, ffi^^W^ y K 
.OBf 9 ftW \ - y-KH8iJ»c» 

[0 0 8 51 -f ^•^5' hft-C*7-7^;l/?(DlSl 

. ^ic{@ W / X £ >frf STAfy X/v^ y K Srffl V * T , 
iBiiltry^tc:#9/X/vSr{efflU'C±*aE^lRH-^U 

[0 08 6] *%ffl&1&<0-<?fl' s }-; X^KD-f S^a j/ 

■ y K©#-S\ y X/wco t" y ^•(D^'^jij^oD t° y 
9*B^^cfe, •fpI*^*3#<D/X/v=SrffifflLT*fe-r3 • 
w t twJfc 5 0 * fc,' ®^CD tf y ^ t / X/KO tr y ^<Dfa 

fa £SE -Ctt 4 < h 5 fk & £.o "C.H* Otyf 



[0 0 8 7] Z.(Dm. IHC/X/Uf.y^Srfco^iBO 

^tUSi- 5«« t *K»t 5 w t <t 9 ®* f y ^ t V 
y */^ y h~-y KWftffl/X/v© tTy^SrSb*ft< 

[0 0 8 8] *S-<i8lJ<DW vy v?oi y h^y KSr&J 

*3!E*lftJo:*»-C#*««*K»t4C:i:K:J:y, «^c© 
^ y K© y X/v-fiSSr > 7J y — 7 >f /'V^ <D®^OgffS<73 
te« t-fr *>* * i i « IB fc .* 5 . 

[0 0 8 9] El 1 6 f±, ^5/K7!)yf55a 
^5r^ L7b»»BIT*. v , H 1 7 l±B 1 6 Sr±fi'J^b^ 

[0 0 9 0] Ml 6RXfmi 7l£*5<^T, 2 04 a, 2 
0 4 b , 2 0 4 c H-etu^r'H-v/Vf y X/KD-f vy 
y h-^y K-Cib!J\ JlltttR (#) ffl — y K2 0 4 a , 
G (ift) ffl^y K204b > B (#) ffl-^y K2 0 4 c 
©3*©-fy^'^5/ h — y K.«r*#-^#5 J:5t4o 
Tt^, 2 0 5i±;X;v (y xm±j vy v 1 ^ y h^y 

y K©ft#*|6llC|Hl— fy^-C^A/t?V^o /f^-^ 
yh^ yK 204a, 204b, -2 04c fi, ^W— ffigB 
Sr*/W^*2 08a, 208b, 208 c tC^*^$^T 
*5t), ^^bC^yii^y K"79yh5 5 aC@ie$ 
tbfclSItett 206a, 206b, 2 0 6 c Sr ^-C-JC^ y K 

TV^o t.tc <fy>/*S=.y h^y K2 0 4 a, 2 0 4 
■ b, 2 04c(l *:<Dm%iU-%:-fcfry2. 1 0.a.,.2 1 0 
30 b,2 10cl^$h.Tfc!5, rHe>»*^(i^7 
-f YU&2 1 4(d*)-UT[Hie#2 12a, 212b, 21 
2 c*t.&K*¥BSl*9' , Cia.»^IBt^»*H-CV^5. /«C 
. *3 X Etett 2 1 2 a , 2 1 2 b , 2 1 2 c fflSSttl^fe 
4otfc0, -?"<D5|S|5(D-t-!5SiJf5g|5 2 1 2 a 1, 2 12b 
1, 2.1.2 cl (2 1 2.cl©^p) .Srls]te$.*-5r 
ICJ; *^y2 1 0 a, 2 1 0 b, 2 1 0-cSr, 7*7 4 

. Kgp^-2.1 4 fc*U"C5ew i t^m 

y K2 0 4 a, 2 0 4 b, 2 0 4 c O0Ktf|&£T^*345i: 
40. ICtiSt^rt^tiiSS,, K«ff2. 1414, ~- 

y K-r -7 if h 5 5 a tC*T LT XjjftRXfYfimz&M^ 

^^tuTV^o ^yK77Vl>55a 2 16tS 

.•t*2-l:6#X.^k:IMb**>5. rixiciO, 3ooW 
vy i/cc y y K 2 0. 4 a , 204 b, 2 0 4 c SrBl 1 
7 (cmT^-MHIlcM- LT, (YtttdStLT); 

so #asfBI$tV*.- 1'2 a, 2 1 2 b, 2 1 
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a, 210b,210c 2 2 0 a , 2 2 0 

b , 2 2 0 c #12(7 kfrfCfc 0, y h^y K 
204a, 204b, 204c SrElt ^frKtt^ LT ^ 
-So — *v *;^2 08a, 208b, 2 08 cKf4, BE 

220a, 220b, 220c f-ttft Lt»S)^-/ ! 
222 a. 222b, 222c #1S:»7 ibHTio "9 , iC^l 

Kfc*EPB*fi fcttiMMSi-a 
[0 0 9 1 ] 4*s % ^*S*|6]Xt, 

206a, 206b, 206 c Sr^^E^^Pl— 
5J;5t^y K-v?yh55 a'fcfSS&Sfcir y hi" 5 

[0 0 9 2] Hl^w^s/ K©»B»i*fctt* KISIKcM 
206a, 206b, 206 c Sr'f'fri LT, ^^C©--y 

£&e'£fS8-f-S. &^y K©*B*Wi«©*/h* 

T^SrffiSW2 1 2 a, 2 1 2 b, 2 12 c &'HHE$*T 
PS-t-5„ r<Di#. /X/vtV^fca (/im) tU 
®Hik?y^-£:b (Mm) tt5i, b = n a • c o s 0 
«&U nf4jE©S!gc) «r«fc^.fc5fc**fl«tt^y 
K&ftttS. #tfllE^2 22a, 2 2 2b, 22 

2 c StPS-LT, /X/WttfS:R, G, BO^n-^cD 

[00 9 3] frfc^ ffl 1 8 J4, <^y K^-= y h 5 5 
fiSrtf 5 fcfeW^S^S 3 0 0 ©«j«'S:^-sFffiB|-C * 
•3, mi 914, [211 8£r£;£ffla»bjL/cfMaia-T?*>5. 

[0 0 9 4] HI 1 8WH 9te*s^-c\ ^mm<omi$ 
±{Cf4, X^AfcJft/ax*?^ Ktf-f K3 0 6dS«S 
X*tV K^f-< K3 0 6_Bcf4, Yjf&lZ 
Itf?iY^7V K#>f K3 0 8*SX*[6l^^7-r 
K3C«f$*bT*J5» Y*?'-f K#-f K3 0 8l±^© 
■WMftKiJ: '0 H#>f K3 0 6±T-X*[6]«C^ 

'HtlbSJlS. Y*7>f K#^ K 3 0 8 _Bcf4, ^ 
y MW©fc»^^^*t8tffl**v5^f9^*«3 0 2 

^savcv^s. x-^v3 0 2f4, Tm^mmwM 

t'it) Y^7-T K3 0 8±-C*Y*f6]{C*7-f KIB 

Sb**b5.' *S*i It, f-^V3 0 4i"^*?*>^7^ 
S&3 0 2/JS, ^0^<DS-&lC#LTXY*r6Hc:2&7C 

[0 0 9 5] X-y/t-3 0 4<D±#KJ4, 1211 9 

fci5c*-»fc:, ^ y ?F55 H8=g« 3 0 0 <D 

^y K3fc*SXtt3 1 2K«#S*tfc««IITE11**tS.' 
'sy K^-- y V 5 5©«iJ^fCf4, #y;*gt63 0 

yf*^7 3 i o^gaa^^xi^. 



(10) 

/,? 

[00 9 6J 4*5, X^.9-1' K7JV K3 0 6 <£»S£ft±K 
14, **Sir 9 J=.y h^yK 204a, 204b, 204c 

[0 0 9 7] «±©«fc«j*3ft3l«Sllfc*sw-3» 
[0098] 0 2 0 14, ^y = y h©!B8#|l|I©£ 
io v—h LT^ y K=-= y h ©SS«#MB©£#lHj/j: 

[0 0 9 9] *-fD3»J-, ^y K^flei LT©^ftol 

i7 v 5 ^ K^= y h 5 5 Srpg^S 3 0 0 ©^ y 

K£fS3£tt 3 1 2 5 

[0 10 0] »t^y K^L=y hfc|&*ii4nfc#^y 
K©|gibmffiOPSS: : fT^5 (KiRt) . * 
}4, B14©Vop©mflESr^>«f tc^c#< U, BtmSrfT**? 
20 -tt, BtmSrga*&i-5^V'y /W K^JEO^fgW 

iKl2 4 V~2 6 Vfrfg^Lfc (^7y7"S 

2) . 

[0101] ftK, rco-^j/ K3--y btcML, 

^f— 3&»IRWf4 5. *H^lc*5iNTf4, 6xi06i 

[0102] i^tC, 'sy K^l= ^ h55 (D#^s' K 2 0 
4a, 2 0 4b, 20 4 c Ki: <9 #9**^3 0 2±»C# 

mmv U7y7's4) , ^Sr7^v-t^ •; 

«©W6*rff ^-^^y^S 5) „ 
[0 10 3] y KfcJ: !J#7XiS3 0 2Ji_ 

(D>^ ^ — * &t&m b , <ri><9— xs & =7 4 vD- tj > 
73 1 OT-SS^-StoT, -t<D/<^— VCOffiS*^**© 
/X^KDW^^BtttSaSr^ffii-^ (X7^7 - S6) „ 
40 [0 10 4] yX/MSlc-f >-^tkt±14(cM>6 5 

(*«*fiIOlWflr*S <D-T ^^ etm»*»=»l£:-f 
5) *?6Ki-5 (^7y7S7) , „ 
[0 10 5] #;X;i'©t-^(cJpi57'Ut- 
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fcSrffl^S) ©#/ X/wftcD-f v^SfctHS:©^©^ 
[0 10 6] &{C N ^fy^S eT'^fcfc&yX/V©^ 

&7JP xHfi £ / X /w© ?t W fttf 5 ID C lc 5 t v > 5 

(^fj'T'S 9) „ 

[0 10 7] j^li, ^f'^S 9fv-x- r-f V^ffijE 
&tfb i t!iES;tTott)tfcV X^teWffi®/^^-^ 

*^«^ffii-2>/X;v?r^Ki-5Si)f^Srn? 0 tfy*- 
tf, 3|s]©*ST*lo©®^iJ©*^,Sr^T-r5^ 
fi, 1 [H]@©^T*f±^l /X/K. 2 Is] @ ©jfe*T?fi^ zo 
2/X/K 3IaIS©*^-e(4^3 yX/V^ffl-TS tV^ 
ofc«Hc, 1 [5]©7££ttl£&ffl1-3/-X/v£^X-r£. 

r©4§-£\ i[h]Ss 2@s, 3 m e ©#*at?, f5f#s 

©/ X/vSrffiffli-tutf, Mm?m<o&&m*M; k'Pt£< 
V? a. k— ->a vSrff 9o ^ry/S l o 

V ^T^S S © / X/wSrteJS-f-S V* 5 7*—* &*fr&-r 
fc*5, ±I2T-I4»l:da*©p«*i£t UT. v"^— X 
-O-fffilEth i tffi]E©2a«©*feSrl2xBL-7t^, 

JEfc(t-e+^tcttIE:t?t5^a-^#< , b i t MiESrfT 

9.) (4^^-ett^v>„ ■ ■ 

[0 10 8] mt\^ ±.U<o*7--v7smm*y-'y7 
s i ox'&bfrk-T-t^m^^x.. 3m\z.*y-yj 
fr* Sr*#.i-5#^-l- if© y.X/vSrffiffl LT if.© J; 5 ft 

-fi*Wf&irZ <*T yX.S i i) ,. UEici^fc 
J;5lcb i tffiIESr=fT/i*?T, £ / X/V© t - * lc Jp tl 

[0 10 9] &*3, ±12©v'5al/- v-a Vft-g&U 5 ^ 
K©f§Stb^©fflfflJ(±, ftJP^B 3 3 0 \Z X <0 ftfrtl 
5. • 

[0110] £i±\z£<0^y K^-s/ h 5 5©pSW)f^ 

[0 11 1 ] . iS*CtC, : Igl 2 0 jC^Lfc^n-^- h©#, f 
X x -y y I d *i 5 i£ b V ^M£#i* fc o l> T IB. 1" 5 . 

[0 112] El 2 0©*-r;/:#S 4 JC&^Tfi, £1\ 
^.y K^-^-y h 5 5©#ft^v ? 2 1 8 ^lHlte$-&T, * so 
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=7 — 7 4>vf ©IBUi t" y <?\Z / X;v© t" •> ^-*5«tB&— ife 
fSi'CR, G. B©&—;/ K2 0 4 a, 2 0 4 b, 2 0 4 

c^itT*3< 0 *HJ£^S*-*;^T:tt, urn 

?Ura©t°s'^tt2 6 4 /xmTfcSo X^7^F* 
K3 0 6 fciEft^-ttT^X— v?3 0 4 £X 

K^-=S' h 5 5Z#7X&fc3 0 2 UT 
X*(S]^ffi^{c^S$-tir^d5b, ,#^j/.K2 0 4 a. 
2 0 4 b, 2 0 4 c©&/ X/UT, M;tf*ife&fr fai- 4 

0 OMm^yft^ SfS-fo©^^^ Ks> Y^Uvx 

3 0 2 ±KfiiiIrt3o r©Jt®/-?^-^Sr^bfc|21 

2 i -efcSo 

[0 113] ^tc, Y^7-Y. Yp4 K30 8 S:IEiti$-fr 
•C^x-v : 3 0 4^Y*(R)^®)$^:, y-f/'tyt* 
^731 0Sr^9^StS3 0 2»C*tLTY*(6]{^>Eif6t) 

©S'Mi«?r*fe, m>b-mmmz ± 9 -^^.^©b&ii^ 

SriiSE^I l~I5£jfc«>-5, ^rUT, ^n?3©iiLi^I 
l~I5irYf4t©^-r^.91~e5$r**, -^^b©^ 
{fi£r i: o-C#-^ ?K204a,2 04b,204ci Ytt 
t©^-r^9a, 9b, 9cti-5o X*-r6]tM^# 
Ky ^©i^SrJiSEi^^b^-y K©/X/v©Y*|6] 
©ffi^SgBldb, dcSr*fe5o 
[0 1 14] W:77y7*S 5ld*?^-C. iiEW^^y 
:/S 4T'*fefc9a, 9 b, 9 c^BfS©^* t 

K©^S^Sffl©^W2 1 2 a, 2 1 2 b, 2 

1 2 c £le]i|E£-tf-C$tpgi-3. ;/ K©Y2f 
(6]©ffi*rSgildb, dc^Fra©8ggi^^.?>#tc:, 
KWl'J^^lSlWffiitl^S-^^2 22a.222b.222 
c SrEte^-ttT^s/ K©fee^^Si-5„ W±^J; 
9 , £^s/ K©^S^Stm«llfi^i^Ti-Sc 

[0 115] 1212 0©7B-ff- htCibMtS* 

y X^tt©atWfi©/<9o^©SiJ^#)ifi Ufy7's 
6) ©^LV , 'rt^S:^bfc , t>©^[ll2 2B7D- ^-^r — 

[0 116] £1\ Kasy h 5 5&#9**«3 
K©#/X/U/5^^>-^Srq±:(li$-a: % . |g|2 3^^-TJ; 5 

©i#, =&/x/i<©t— fiat&xmc/**— >-<D-7u 

t— h/>Vv-xt t- h/^^$rfPJni>> bi t«]Ef±t 

(b i t«JE8):tt5 (^.x-yXS l 2) 0 
[0 11 7].&tc, 7i>tyt*^7 31 0*^7^. 

3 0,2 IC^L-CY.^^.^ffiM^^TftS^-fr^^P,^ 

^f77"S 1 0Xmm\^t^y.4 ^^^-^©jgASrSiJ 
Jtir5 (^XS/^S 1^3)^ o . 

[o.i a 8] x^y^rs 1 3f*ftf^7^y^ 

^-vw^A^'&yx/ww^^^pttti*^*©?, 

■7-s/XS 1.4)-. .£JLLK:.fc.9.v X/v©<T. "±fcB» 
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[0119] ±!E©«Hc^ -i -y/<9 

[0 12 0] 0 2 3©#fcltWUfc9-f V^*- 

^©fcieS:?-* v-fe^-fr*;*^ i o'lcJ:9fl£-*-S. 

+ 4 0 /* mS*«?«5HO«S<oa3S<|[Sr»l 
[0 12 1] <4>f*S=y h^y K©ffi§:©/X 

T-iiaisfc'j^-r v^Rta*itt, ii#fiijico-r>-^ 

[0 12 2] *i\ McVKOYPmk LT, n£ffl*£2HJ£L 
*>\ — ^*#TT»o 1 I=|©tfctti***fc5'<< M45'>4 

[oi2 3] — ^#rt?©»tms<o 

Ii5 4offl / X/md 1 Efcfc 9 ©n±fcH*£r^ 
[0 12 4] rcDi^t-LTltHlfcytiJOtbtfclfi 

r»«t 5 ^SU^:^fT5' rtKJ:!?, 40<D/XMz 

K s> f ©Si£ fc as' i # i c«te bfc^flg-e** b*vs r. 

ifcfc*. 4*5, 4;X;V©^5-fV^ Ks/ h©**^ 
—^ttffilBUS: Ky ^Sr5 OiBfy/y Vy*LT^©¥ 

[0 12 5] i2 4li, J-|50 4 0(D/X/HCOVN-C. 
-f V* CD 1 (^©ahtft&fc , *©'-f Vy" »7^SS3 0 
2±»d^i"5>f Ks/ KD««©B8««r^97±fc 
^P5'>Lfct©'i?fo5.'El2 4"t'^ HjtllT^Ufct 
©#, 4o©y X/voY^Pttlili:-f^ K-y HS* 
Sr^-r^-CfeS, r©04r^5t, 4oc6^*5|l&— WM 

[0 12 6] 4*5, r©iiSl±E»T?*^$^5rt 

s> h-e*Hff J:«r\ Sot, ±1B©«K:4 0© 
«4S/X/i'8:teJBUfc< tt> *{&2o<D/X/vSrtt 



(12) 

KHmxfrz z. t 5 * -c t> 4v \ 

[0 1 2 7] gfct£#«>ib*i/0'*57-<>'^*— V 

10 *U&-f~3 1 oco/X/i^£>© 1 [slfcfcO ©^ v^etttll: 
3r#«>5. 4*5, *IgT**fe J: 5 i t5Y y^tOUta 

s«u io©yx/u*»t>©iiHia?)©ptm4-c*)oT. 

— >-©#^Sc©-Y J*^ ©n±ffifi-CfA4v> 
/^-y©j6«SrfflV^TtqtWS:©jWS»«t-fif5i:A/ 

[0 12 8] CU:©^ UT\ K2 0 4 a, 2 0 

4 b, 2 04 c©€-/X/W>>?>cE> l®htc<0<D-< V^th 
zo fflfi*s*«) fetUs ' X/M£>-f Vy PtlBiC/^ot £ 

[oi29] &fc, ^^y/^-yos?^ vKJS&M 

^feS^-iCfi, 0 2 OW^ry/S 7}C*5V^T. mTx& 

X/KDHtmiro/^^^^t-S^^T'S-/ X/kdw' ^^th 
m^aSr if © J: 5 ^c^^i^^iAv^^rc>7 =^ — ^ Srfftfc-f 
5o i©-f v^ntHMlSftfi, jfe**fn] (X^|6]) ©HMfiC 

4>4i}/ X-»v-Cfi, n±m**?:# < 

U 1HJ©-Y v^n±tm:d5#v>/X^T*fi. 
©^y^Hffl«SSr'>4<t5 0 r©i 5lwUT#fen 

?iu ! 7'r>"fe>'-^*x 7 3 i .okjcid.tWv^— >© 

[0 13 0] ^©^dl^H/cigAtC.ttJ, $bfC«jE^ 
Mii^ttb i t*t3E«rfT4 5. 02OO7D-ff 

40 - h (c*5»t 5bi t ffijEffimamfe^m. t^r^s 

8) <O|¥LV''F* i 3^Sr*Lfct©/!i50 2 5©7n- ^^r — 

[oi3i] *mmm-?t*. b i t ttiESrtT 5 tz#>\z 

Xut— h^^v^.<o(iSr 1 6©|5^ (b i tttiE0~ 1 
' 5) IzmtZltZ. ^UX; :©bi t«]E*«©SI)t 
tt, yut-h/<^©#gSrl 6®|5g©5*>©lS|Sgr^ 

tf #5:^7 X/vfejC#5 fcfe© <>©-?*> So 
[0 13-2] -S-r, b i- tMiE8<D»-g-{COV^T(4, it 
so {cfflco^'r yT'S 6te*3V^0 2 3 iZLTfrj-ysf — 
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^T, ^t- K^^^*B**t>«< LfclttlS (b i 
t*tlEO) T% 02 a^i-^^^^-vSrffiMi" 

[0133] r/Vfc— W*/k*<e>*B3: i 6l£PgB 
£T\ -t-*to*>**:oft$*-eft< LfcttUB (biti 
El 5) TVWtfEU 3l^t7^^^- ^SrSSHt- 
S (7T^^S16) o ^(DXbKh i t ttjEICSrltJP 

[0134] nkK. 7^yty«^7 3 l oztfyx 

mms 0 2^*J-UT*S$ii:T, b i t *tIE 0 Oi§<£<D 
>v^->-(D2gfti, b,i tttIE8co^07^>' 
/^-yoftt, b i tffliEl 5<Dm-&V>"74>'<# 

->-<D&m* j tti< : ethWt&mz>Ax7-v7 > s 1 7) o ^ 

LT, :iOig«tf$B/^ b i tMiEOO^i, b i 
tffijE&O^i:, b i.tMlEl 5<DWr&<D&/X/ls<D 

[0 13 5] r*UU;«9, b i tffijE<D&mzMi~Z>vi: ™ 
tBt^)»«^> b i tffilEO, b i t*SiE8 > b 

i tttiEl 5<D3&\ZO\,^X$:#>t>tlZ><DX\ ^tbbO. 
3 ^ Srii 5 "Jil&k- J: ?) # / X/Ws^#«> 

So Cicpc); 5^bT*^b^ft^c*^tttf, b i t 

Kufcfe^S:: ir i&5 (^f^S18) 0 -f-fcfr 

[0 13 6] Jfcfc^.EU O^fy'/S 9lc:fc5V^ HE 
ic#fei^Tt^^-^^cS^v^Tv'^-•7 = V v^ttiESr 
ff*5i#fc, -blEOb i tMEfcBB-f-*^— ^fcS<5 
V^Tb i t*tjE«rfrV\ 0 2 3 \Zm Lfc^-f i/v^-V 
«rSt^»B[i-5 0 ttt, ^©7^^^-^MS: 
Wtf 9 yy-ti ^7310 -cffll - ©SKt 

^Stt-fT&So 

[0 13 7] tU i/*— r^fV^ffijEtO^ t>L<tt 

V^T, &1@CD*S (l^ 0 *) fe^^ftCD l^JOffl . 

<Bflsfifcfc::j3V*TB\ UEKb i t1ijESrfrofc«0#/X 
/wco-f >'^Ptttiffl:^)'r— ^^#^HTV>5>^"C% root 

2^|tf2f |0/X;v, 1/^^B^5 i#gco/X/w so 
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t*2^;*@^3#@o/X/k i/^b*si#b© 

;X^2^i^n#l^)/X;K 1 B 

/5>2f @(D/X;K*2^@^3f |(d;X;K 1^* 

1 g 36S 2 # B <D J X/VC 2 g & n # B <D J X/V 
it^Hlt-, it(0/X;KD|l^fctl:o^T^y^ 

>f >- * n£ttJ*&&0 ^ 9 < * S jW-o V >t t> > 

/V^^tC*5V>Ttt, — ^Kn/X/Ktef^in'*;** U 

[0 13 8] ttT,-Bl2 OO^y^S 1 1 Trtes ± 
SBO*7^XS7, ^r^S^, 7f^XS10Tl# 

So 

[0 13 9] Z<D£ StU^y K^-s/ h 5.50f3g 

So ... 
[0 14 0] JJtK, ±|E(p«^ LTfMlE** T Ufc-T ^ 
^v^^-/ K^^^y h5 5S:l^t*7-7>f;^ 

So *ll«««OA9»U<q*«fefco^TIftM-t- 
^^E^Tt?^^TV^S-7/l<'^^ 0 ^^-J:SX7^-7>f 

[0 14 1] Ht% lO(0WiUT3^Ci9*7 
-y^/v^$r#feb. l^^«^ffli-5/X^Sr Irs 

^Olocopii^iJGlt s ^(D®*?iJSr^fe-rs 3o 

top / X/uisrr, N2, n3^*b.u> . mkxts X/v 

N10 1 H.©Bfca**s 1 0:ng (±Stf{7J*) , ;X;v 
N2Oljaoeta4*S2^0 i n.g, /X/VN30 1 [ElCDqtai 

-rso 

[0 14 2] IOi5*yX;K\ lAS*-CW*y!IGl 
■4:#fei-**fr, M*tfB^?l!©«**Sj|ft2 0 0mm 
T\ /X/VNl-Cfi, Bf*^JGlSr*fe-f-5 0fc % 2 00 

WGlt*61!r^»9<-^*-^»*tt... l.Q;i (n g) 
X200.0 = 200>00n gT*fcS e il^v. X-f 

*s PI C k: 4 S «iv -f V et ltJ**SrR J&i: So t<Ofc 
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\Zli s 2 0 0 0 0 (ng) t20 (ng) =1 000% 

Gl**fet5»*0 1 y ^ (DMHtt, 2 00 

(mm) ^2 000 «8) =1 00/imffc!), /X;V 

X/VNl(Di/2-e*)5fc«> > 1$&&<D4 
2 00/imt45 o PMHK:, yX;VN3Srft!t 

5»^fctt % V^©Mfcf±, 20 000ngT40n 
g = 500«ift5, l^«co^>-^oraR§tt4 0 0 m 

[0 14 3] st^xL^tf, ±K<OBtmSoM*5 3o 
<e>/X/v£/B^t, l^t?llf*^JSr*ifei-4iir^x 
/X/UNn*ttl 0 n g(D4^^W^l 0 0 AxmWBS2' 
OOOMfflU /X;VN2-ett2 0hgO-fy^Si§r 
2 0 O^mraiTl 0 0 0 3gP±MU /X/VN3TM44 

0 n g<B-f V>3H«r4 0 0 MmraRiT*5 0 05l5tffl-f-5 

[0 14 4] Wc, ^<D«t5*3oO/X>V'Sr , fflV^Ti 
J X^Sr^lE Lfta* e, 3 -? 1 oOHiJiJG 
l«r*fei"*»^Sr#*.5 0 3ocoVX/V 
-C, ^M^M y^iiO 1 / 3f o?:P£fflt5^^ 

1^1^2000 ■(») /3 = 6 6 7%(D4 
fcttttfrS. -(6 6 6 7^0>TV^SrS^JG10 
*«*rRlK*S*fcE^i"«Jttt, 1 0 ngOiy^iSr 

1 0 0 Aim0 3f§(D3 0 0 /xmCOraPHTthttli-5i£J^5 
fc5o l^«H-//X>VN2»^tt, 2/^IT*10 00 

(»); / 3 = 3 3 3 ^<dA is* SrPtffii"^) r. k fcfc V y 

2 0 ng^y>»sr6 0 0 /imoraPB-eetmi-sr t. 

fcfcio' Sbt,*VX/l/N3i»6l±, 3/^|t500 
(»)' /3 = 16 *7%O^>'^$r0±aii-^^i^^ , 9> 
40ng^y^ 1 2 0 0/z m(6fHH5-CP±ffl-r5 r 
tii§o * : 

[6 1 4 5] :<D<t #/X/V^fenttil$ttS-f V 

^^(Dttatf^iiAtf^ 120 

0 n mtt(0fift1i, 10ng y^i20ng^ 
4 0 n gW^^l ^gffKft^U tttiJMfefi 
e^fe 6 0 0m mgco&B-Cte, 10ng£20ng<D 

>^asi *jjfk:*4 , U t©tottitttiong6 ! 

^>-^t0*ifc5 0 -t©fc«> % mWVtc4 l/?tm2 7 
■■Ctt/hS < ^'^SfiiCWoT, Hf*<0*6*9 



(14) 

[0146] -t r T\ *H*JB«-ef4£AT© «t 5 **jfe 

[014 7] tftb%, lo<0B*?iJS:3^-e#6-r 
5©MI?^y^3IS:tt, >X/VN1<£>6 6 7«i 
/X/WST20>3 3 3$&k / X/l^N3<£> 1 6 7 5BSrARx.fc, 
• 6 6 7 + 3 3 3+ 1 6 7 = 1 1-6 7«-e&5 0 *H*S^ 
flg-Ctt, r<&»>fV*SMfc'l 1 6 7"*Sr^«»C3#^U 
io "C> /XA"Nl, k N2, N3^>5rOP±:a-f >^#$c£r 1 1 

6 7 + 3 = 3 8 9l8fcfli*.TL*5o tLT#yX;V© 
-O'^PtaWIHSrBfifcyiKoS^ 2 0 OmmS: 1 1 6 7-e 
#Jofc2 0 0 (mm) +116 7= l'7 l ^mOfP^ 

[0 14 8] «t9ff L<KW"T5i, H28KSt« 

KV'Si'etawiiWttllfc/X/PNi*^" 1 ! ong^y 

'^WSrGfcffiU -tOfttt/X/VNld^fett, 1 7 1 M m 
<£>3 fgC0 5 1 3 /i m»l O n g <D-f >t #SrHB?5c«: 

20 ' 7 i MmT^fcffia'Sr^t It, IHl><-5 1 3 M mW 
Pit? 2 0 n g£>>f V^Srfttm-fSo /X/VN3 

^btt, ti:ttiB8^ffie^e>3 4 2 /zm-rH^ttesr^ 

t UT. [r)D< 5 13 MmraR8-C4 0 n g v>4 1/9 Srtb 
m-r^o r <a\fc 5 tel-ftri, yXMi^^iong 

y ^ t , 7 X;VN2^fc(0 2 0 h g O^f y ^ t , / 
X;l/N3^fe©4 Ong tf»T X* # % W*#IJhfc:£T 1 

7 1/im(7)^PST^«iI^^ ; -fy?#S4ot# 

^Z.hi^ti\i\ ClixlcJ: 9\ HI 2 6 RZfm 2 7\z?jk 

[0 14 9] ^4b\ ±E<DtftWt?tt, **lo«?l 
^ffet5^y^Wv ; 7X;vNlT6 6 73g, ;x 
yVN2-e3 3 3^J /X;VN3T*16 7^tfc^r5 
§r, /X/l/Ni; N2, N3t t ic 3 8 9%iCtlax.TU^ 

1 t $ -Jx S fi i tt o XX 5o J: 9 L < tt v . 

**^^^ ^^jfefi*^ 10 (n g ). X 6 6 7 + 2 0 
(ng) X333 + 40 (ng) XI 6 7= 1 9 8 9 0 
ngtfc5t:5^ 10 (ng)vX3 8 9 + 2 0 (n 
40 g)» x 3 8 9 + 4 0 (ng)X389 = 27230ng 

»MSr^5-^t-<irS*:«)fc, '#yX>vcoti:ffi*<D/< 
7O^10ng\ 20ng, 4'0ngi^<S4c 
fc{ii[{c:|S3eufct<OT&oT, HBR±f4," b i t*iiE£ 

/ X/VOPttBS^S 1 0 n g t'i-^utf , 2 # g co / X/vtt 
9. 5ng\ 3#g(D>X7W±1.0. 5n giV>5<t 5 

/X/v^P±m^>-^#^Srflflx5)^a$:tfofci: Lt 
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[0 15 0] fc*S, Hl2 9fi, *mfe^ffii-<t2>*7 — 

[0 15 1 ] #C»C, 0.3 Of*. «5t*ixfc*7 — 

[0 15 2] W&ZtiltX?— 7-f/V*<D4j5Si**s, 
H3 0Ofe«lo|lU^i- ! t5fc*.6S.Jx» 1213 0©** 

* «:#IK$8fl3 feTSSit $ Hfc W £ «IE-t- 5 r. t a* 

-eta, 

[0.1 5 3] ft*S, - t©aBSr3WltU>5ct^lB 

IB-C*><5. ' , • 
[0 15 4] 0!l;Lfi, ±i3lfe6»gT*tev 3 9 

[0 15 5] ti:ffl*©flWE#ifei: Lt, Vi-r 

-f V^ttjEfcb i tffliE<D2a«0^mSrlEi£Lfc*5, 

[oi5 6] JiEoRwcti, >f >-*.fc«*iWH-e 
«fcm-t-*#fi\ ntawiwsr**ii]©*aE-ei!tiai- ^ 

* 0»»t?i*?lJOjaE*l*10ft £ SrfJo fcSgfflt t LT 40 
b-tZt.' (Pn) : -• (Pn-1) CDiteMffi (mV^X-tutf. . 

[0 15 7] *fc,-qtffiais*9-^»flt**tTv^*^y 

m.*mm-rz>z.t\*mmfc\>\. 
[oi58] #spjfi s >-? v me»#*© 
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[0 1.5 9i..*©fWtttfc«rt*MfcO^Ttt, «*. 

#B«MffjR4 7 2 3 1 2 9-9-gBiM*, IH^4 7 4 0 
7 9 6*MiW»K:HI3%*^TV>aS*«)*jli[aSrffll#^-C 

■fr-C, ttjjWtr©JB«rft-9-^l»l-e*t«Ufc«flt 

Mteco^ft, H»»k:J:9ti:mffiWlP*^bT«Eflc (-TV 
Sr(!tai$*T, Hlo©I^t5„ r 

<Dmmm^&/<^*M#;&-rz>bs sm^m^m^ 

[0 16 0-l. : i©/^i'^J»tt©«i»(t»t UCtt, #H 
4$fMR4 4 6 3 3 5 PISM 345 2 6 2f 

143 1 3 1 2 4*WiW*fclE«3JxT^5*fl : &SUi3 
[0161] ,IE«k^y K©#j*i: LTfi, 

^-T5*H^fF^4 5 5 8 3 3 3 -§-BJ^B#, *S^W^ 

44596 o.o^mmw&m^^Mi$,h*ftWK^.-£ti 

. M^-T5^HBg5 9-1 2 3 6 7 0 ^fS^^/V^ 
M^-T2.#F#Bg 59-13 8. 461 -§-^}cS<3^fc« r 
[0 1 6 2]> IE«R«#IE«!T?#5il*IB«y«- 

[o i6 3f-ab*T, *«*f(sfc****>'*ii^ » 
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[0164] #S8?!§©fE&2£g©«$i: LTRtt 

MuS, lEft^y KI;»LT©|alSfg, TfltttfcfltliJ 

- Kfcfr 5rt 1>3c£ LfcfE® fcff 5 fc*fc*»-C*> 
[0 16 5] «±KW"Ufc;^W2^«fc*5'^"Ctt, -< 

[ o i : 6 6 ] mxx. &m#)\zm^***-\z. x 5#m 
*>*9&i£k^zm&$&&mi*mmTii&-ejbz>o r© 

± 5 teWrt* f±; #Bf!BS 5 4-5 6 8 4 7 
5VMt^MBg6 0-7 1 2 6'0-S§-<£$8l;i|E4&&a"L5.fc 5 

fc#^>'*K»UTftt>#&&t>©ii, ±x£UfcJ8l«ii 

[0 16 7] 
[0 16 8] 

[01 ] *9-7^^©«Jt««o-»6?K«©«j« 
[0 2] *7-7^/Vi?©£Jjt^e<0«)^5rft'J^-t-5SiJ 

[0 3 ] v * 7 - y 4 /\>* hmmmm^mm § a-us f ' 

[04] ^^^ij/l'vy Kot-^icPpjp$tt51; 
ffi«»Sr^UfcHT?*>5. ' 5; • so 
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[05] — 7-f/v^<O®!itX@Sr^:Ufc0T*fcSo 
[0 6] — 3Ufi»f»©*9-7-f/u^S:|a*iiA/«*9 

[0 7] ffM9St#iM $tb5lf #*aa^BSr^ L 
fc0T?fc5 o 

[0 8] S5f B *^B^ffl$H5t»#^a^fi^b 
fc0T*fc5o 

[09] »ft**»«*sfl[fflSix«fflf*«yffiiS«S:*U 

fc0T?fc5c 

[010] #/XyK5©eta*©SSSr1iiE-t5*«feS:K 
[011] #/X/ufe©«tm*©aSr*|jEi-5*t5fe«rtt 
[012] «-yX/M5©ata*©iS*r*tjEi-a^feS:ltt 

[013] (Dotm^m^M-t^^m^tmmi-^ 
[0i4] h ^^<D«tm^ m^^-r^m^mm-r^ 

fC*©0t?fc5o 

[115] ^ ^^'©ti:a*«Srae3E-*-5*«feSrlftW-t-<5 
fcfc©0T?fe5o 

[0 1 6 ] ^s/ K-^^.^ hOrt««J*Sr-*'U7tft«ia-C 
*>5o • ' 

[017] 01 6 4r±ffia*^afc s PE0T?*)5. 

[018] ^ -y y b ©PSSrfT 5 fctf>©f$gi£B 
©*^$r*-t-¥00-C'fo5o ' 

[019] 01 8Sr**-(6id»?>^.fcfflOffi0-efc5. 

[020] ^ y K^-= y' h ©HlE#Ji|H©^l*:«Jft«KHSr 

[02 1 ] ^-y v<bfkmmmtftMtiLf&m&*ftvitito 

[02 2] ^j/ K©&/X/v©&a4©-^70#£-;|$|iJ 

[0 2 3] ^s> K©#/X/w©fttffi£©^7o£$r;|fcffl 
i-SfcfeWJSBi^— >-Sr^Ufc0-Cfc5. 
' [0 2 4] -O-* Ky h©jSSivO-^ntmJ:©IH»Sr 
^•f 0Tfc5. 

[02 5] b i t bfc 7 n-^ 

■y — H-efc^o ' • 

[0 2 6 ] ^#afc««^«:*LfcBI'"e*>5. 

[027] >c >fi? ^afto*: t "v9-isr&» v 
^-r0T**>5 o 

[0 2 8 ] V SrfUBMTf etffl Lfc«^-«r*-t-HT?«> 
5." 

[0 2 9 ] *HtS^ffit- 15*7-7^ /W *-09*£*8c 

[03 oym&istoii*&-7-<(-A'*#* ^mm<D^m 

Srffl v «Jt $ tilth © T- ifo 5 t* 5 SrtftBEi" 5 
S:^Lfc0T?fc5. 
[if?#©tftW] 
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5 2 XY 9 — 

53 xvxmm 

5 4 *7~7^/^ 

5 5 ffi^ylf 
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58 3Vha— 7 

59 f^f-fy^yyyh 
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1 1 fiJHfi 



f START ^ 



Mtjggtt(»HjiD 



^S12 



~*S13 



1 t .tttf» 



( END J 



1 802 



1803 



1801— 



CPU 



jt 81 1 



[07] 



,1804 



1810 



| ROM | RAM | 



liai a]; 



210c 212c 



91 IS 



1805 



-1806 



_1807 



1809 



[B2 5] 
C START ~*) 



bit*tjE*15 



<S15 



.$16 



.S17 



.S18 



( END 
I 2 7 ] 
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[128] 



12 6] 



1 907 




[02 8] 



[09] 



1901 



1906 



1807 




513jim 



51 3pm 



1 Ong 



20ng 



• ^- -40ng 



20ng 



40ng 



10ng 



20ng 
40np 



171 jim 
171 Mm 
171 pm 
171nm 
171 pm 
171 pm 
171 Mm 
171 Mm 



1903 



17] 



210b ~ 220b 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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